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(54) LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide the liquid 
crystal display device of a VA (vertically aligned) type 
with excellent visual angle characteristics while 
keeping contrast and operation speed, etc., as 
excellent as before. 

SOLUTION: For this liquid crystal display device, 
liquid crystal whose dielectric constant anisotropy is 
negative is clamped between first and second 
substrates 12 and 13 for which a vertical alignment 
processing is executed to a substrate surface and the 
alignment of the liquid crystal becomes almost 
vertical when not applying a voltage, becomes almost 
horizontal in applying a prescribed voltage and 
becomes oblique applying the voltage smaller than a 

prescribed voltage. In this case, a first domain control means for controlling the alignment 
direction of the liquid crystal in applying the voltage smaller than the prescribed voltage is 
provided on the first substrate 12. Then, the first domain control means is provided with a 
first structure (20A, 23) for turning a part of the contact surface with the liquid crystal of the 
first substrate 12 to a slope provided on the first substrate 12, it is aligned almost vertically 
to the slope when not applying the voltage and the alignment direction of the surrounding 
liquid crystal is decided by the alignment direction around the slope when the voltage is 
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AX 5 -Y >±tcgEB£ ftT ^5 iKiiiSft 
HlWiJit 9 5 ] ffi&m 2 3 fceK0KA&j3i«-?$ 

mmv-mzo'pik < 1 1 1 o# 2 oJM±©*ftT?jB«w 
cit 9 6 ] 9 5 Kmmoms&mm-eab 

oT, 40 

imtm 9 7 ] m &m 9 5 K:f2«<Djsiia^sjgT?s 

fflifccDBsftT* 1 &®HJlHg**lJ£U 
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sst©Bsgtcfeitst(ffBffiiicDS(D^^^a«:s?ajsa 
cm** 9 9 ] it** 2 3 {cs«8©jKna^^s-e* 

of,' 

^fc-T^ffial^^Bo 
[W*S 10 0] St** 9 9 (cSEffiOffi 

«&£DBiST- 1 &£>Hk&&M£U 
[ft** 10 1] mMm 1 3 (ceKOffiASjgRStB? 

Set, 

MfBSg 1 Rtf»2© F^-0«SiJ¥@CD-g|5{c^oTs 
BS£m®£?i8&S»;£m/3c-r5 C SSKI^Sc 

im&m 102] m** i 3 fcettoffio&jMKii-? 
mess i Rtfag 2 © f ^ >r ymm^mc^-D rstf e>n 

IWlMm 10 3] M&g 1 3 (cGttOffiAX^iScB? 

mam i ©«jg^{i. sn i <Dffife<D\zv^x¥-fticm&i 

mim 104] m&m. 1 o 3 Kismoimwmw. 
wsb^ 1 ommtmmm 2 ©««©-7?<d> wib^ 1 © 

^etO?"Ji:Huie^2cD^eX(i:XU^ K05>Jfc«kD»j« 

imxm 105] m** 1 0 a \cwR<omai&mm 

[«** 10 6] If JRJS 1 0 3 (CIBKOSM^HI 

itnete 1 <o^e©?ij i: Mia^ 2 ©s^extix u >y f m\ 
imxm 107] at** 1 0 3 tctmoimmmw 
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108] rn^n i 3 K.Km<owut&mmv 

Sot, 

Miam i (Dmmmt. ms©Ba?ij tr <y ^© 2 #7t© v f 
Miem 2 cd f * -i- >*aw^8tt, MtEig 1 vmm tmv 

BE?|J tf >y ^© 2 ^tccot h U * XifcDlg 2 ©g&£X«:« 
*i©XU<y FT&tK 

Miagl 1 ©SSfii: AMES 2 ©3liHX«:X V v V it. fifflE 

tfr?© 2 ^©sh?ij^i6]{c, ^njftiittiaEW e >y fco* 
109] it jfcis i o 8 icim^mFnWnmm 
Miam i ©§®ei:*nE» 2 ©g&gx«x u >y hit, 

m&m 110] 2 3 (caEffiottM^SH-? 

Miami tmz<Dmmmt, mm<D\£v?-T*mmiw$ 
tircmmvi<»mm{*<D±¥-e3b k> » mzm 1 tag 2 cos 
*g©«8i©— a5#Mfa±#©gffl©— ysic^m^n 

imxm ill] ft 1 1 0 icCttcDfltA^iMEB 

Miami tm2<Dmitmt. Bra3tt*asi-rs«««^ 

[W5R3S1 1 2] flftftHl 1 0 tc£tt<DttMi3HH 

Miami tm2©«^©Mie«feW£/$2nT</>&^ 
#ffian^LTBB£nT^*ilH&*SSB«, 

1 3] S««ffitcMitiB(nlMS%fif6Lfcm 
1 BLTffH 2 CD r^!S[<D»|RIBIfcR««|^ttjb^H(3!)JRil* 

fc, R)f«cD«JI?:EnAPLfc^{c(i(${?7i<¥t^t)> fflMB 
BElRjcDjSSft^»fg-c?fe -3 T\ 

Miem 1 atfjg 2 ©sstcttM- e, n, Mtem^cDSju; 

0/jN«i/'>«E*9lftIlxfe«ffcWE«Ell6<j6W>teftSEiai 
^*«W-r *JB 1 &rjm 2 cd K^-f va*iJ¥®^« 

wiem 1 cd K^>r Miem 1 (ommcmf 

P>tl. m 1 ©ffi5S© t! >y ^T?¥frfcI2*J*ftfclB**W> 
£ 1 cD^jgXfifS&XfciT. U >y h K> > 

Miem 20W >**j¥a«, wiem 2 <DSfi(cK»t 
sn, m 2 com^cD t? -y ^T^mcia^nrcBtiem 1 
cd f* -< >mt&m t m^^mrnxs^um^m 2 
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[M&gl 1 4] |f*«l 1 3fc8B8QttJI£3&n 

uses 1 ©s&extia&x&x u >y bwitmzm 2 cd 

^jgXlilS^X&XU <y F©5»Jfc«fc?)JBjSSn3tfflEa 
«(CSit^73|S]^P.afc^FCD«scD^^tC s g&ex&s* 
XttXU -y FtfiSttenTV^sfoilSTj^fio 

115] 1 1 4 fciB«©i&fi«jj^B 

HufB^Xtifa^-XliX U -y Mi. fifflES«lc£lK&£r 

2£Bo 

Mt&Il 1 6] M&Hl 1 3£iBtt®ttA«KS« 

mi am 1 ©gsBxtta&xtt xu7h ©yij t Msam 2 © 

^igXliS^XfiXU <y hCWttiBSEbTV^SJWa^ 

SBo 

Hf*Jlll7] S^fifc&rafflffla&ttLfeS; 

1 Rxm 2 ©ri«[©a«imicimKA^ri£^ft©ffiA« 
#s#u mmm^(Dm^ii)\ mEEmmnmicmz&mm 

20 tc, 3fS©SJE^01*Pbfc:^(c(i:Si£7K^i:^:*3, Mia 
ffilSl©?£ft^RgHT?&oT\ 

Miam 1 st>*m 2 ©astcistf wiam^©«ffi«fc 
J3fa*mm?2>m 1 s^m 2 © >MftiJ¥©^« 
Butem 1 © f * z/nm^mz. Wfam 1 ©a«ic»tt 
x«a*x« x u -y f f)\ ms© if -y ?-e*mt£m&i 2 

30 nrcm 1 ©^Xfigi^XtiX U «y h ©5iJ-c! •$> <0 , 

Miam 2 © f * Miam 2 ©s^tctgtt 

en, M»am«©-9--f ^^T'^^if^tcaftLfc^© 

HgXtifS^XteX U >y h *V msffife<D \£ v f-T'W-'tt 
{Cffi?lJ?nfcm2©^X«S*XtiXU <y h©ylJT*$. 

CBWtH 118] M&H 1 1 7tcS*©^S«^SB • 

H«ifEm«©tf<y¥-(i. WBBJR©E5>J»f*y^-©aE»»© 

1 z^^m^m^mm. 
40 [»*^i 1 9] m&mi 1 7{cia*©^^^B 

Wiam«©-tJ-f tSff2BiS©E?iJtf'y^©SSt^ 
© 1 T«««EA^eB. 

imm 120] 1 1 7 ©i/>-rn*^ 1 *tcia« 
Miam 1 at;m2 ©s«©^ex«s*x{±x u >y f© 

5>Jf4, Wiam^lf-y^W^bf-y^-rnTiHB^nTi/^ 

cit*« 121] sffi{csieEifiiuaa*aiiLfe±T^ 

50 ^©»SP^{Cil«^S75-ttA^©jS B B B *«JtL, wta?K 
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f2±T-*£©s«©'>&< tt>—j]<Dmmc, m 

icm(D-m&zm?ziiLWig7 ^ ;bA;&'>& < t 1 «c 

coffin j; o ^§ F^^rn^s^M*., wiems© 
mji<fc o/h^v^mE^EPftnurc^c, #jf2j&n<DiB[Bj# 

MIE^hI^^^cd— 75-OfiiJXf±Mffl!l<DtfrI2^ 1 ^tittle 

l #<Ix. § c i: 1 1 £ ^bIS^SBo 

12 3] SffitcSMEftfflJi^SB Lrc±T- 

.H©iE|n]tf N mjE^MPiSfcfitSfg^ifik:. 0tS©«JE 

^en^a L/c^c«{$ir7K¥ t & o , Mf2m5£©«EE£ o 
i2±T^ft©sig©'>& < t t>~jj<Dmmc. sa 

EBStifclBl i:^2co<i^«i:, 

tern i <Dmym<Dmims{bU3z?&&5icwiift>tircffi 
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[m#g 124] mm icmw.&fa%m*m l /c±t— 

ftOElRlW, SEEISBlita^ftcttS^Silttc, f?r^©«JE 
^01APLft:mc«S(?7k¥i:* t) , MiBffije<Z>«EE<fc 0 
/h«V^«E*HliOLfc«Mc:H:tSW>fc38:SElHl"P*»), tu 

E±TzjBtcoa«©^a:<fcfe— #©a®te, gee* a 

ES^tifcmi i:^2©<i^«i:. 

gem i ©«tt«©»irai£iS2SW's j: 5 fctait ^nrc® 
20 ^lwffifflH^^^AfcMfEmicii^lgcM^igit 

So 

125] astcsaiHiRima^as l fc±T- 

«IO»E«C»«*S#tt*^Offl«*aE»Ls huI2jK 
«©E(rI*V WEMWSP^pJctiiUSSBK, HIt^©*£E 

SJEE cfc ») /.hS VMtEE*aian LfcBSPfc:* mCffiAoGlAl^ 

Eg^nrcigi tig2©fi^«i:, 

IWfflS»/<*;l/i:WIBIB l ©H^fe©H{c. ilfflliA^M 
IBM l ©«3t«©»iR«ii:BBJrr S «t 5 ?>tifcS 

40 

«ffiB«a/<*;l/t«ffiS» l Offiffli7-f ;l/A©WfcStt 
en, ff*^riRiicjte¥Wfcftfl!)— «tt**rr«ai2(Dffi 

Bo 

[Sf 12 6] *H{c^ifiE(6l5!lS^fig L fc±T~ 

AOEAAV. «JE^91*P^Ftcti{$(?Sil{c. ^©«EE 
^B]*PLrc^f{cti«l^7)<sFfc^: t) , MIBm^oSJEcfe K> 
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tEi D/jN^v>mflE*Rl*nLfc^c, iuiBS£A<DElW 
EH£tifcISl £Sl2©fiift1Si;, 

^TlftOJi*fs|i*n x , n y , JP£7?lRl<DJ3#f#&£n 2 10 
LfcBftc, n x , n y >n z ©HH&^-T •?>'>&< fct» 

im&m 127] *ffiteSMBift«rai*Mi ufc±T- 

'h£ V MtEE* fllin L ten* (i«4* & * Efin?» »K S3 
©ElRUb^SHftteftS^ria^ ^■JlSrtfcfi^TtMRaWS' 20 

EBsnrcsii ttB2©ffl«sfc, 

fHEffiA/<*>l/©— #©flJXttWfltoilfleSg l XfiMIB 
^2£Oil3t«tO«cO'>*< — ^TK, ffirtfc«^W 

im&m 12 8] ^ffitcaittEiniffia^sfi Lrc±T- 
AwEGia^ M&MWixMKitmsmmc, mmoms. 30 

^01*P LfcflSfctiilSjr* 3 !* t £ Z> - m^irft'&tDWB.Z. K> 
/h?l^)E^EnAnLfcNftc(i^46{ca§Eln]T'feD> M 
tSmS©«J± J; 0 /Jx£ V ^Eh^EPira L tzmc , Ml B?& A 

©EfaAW&fcasariRi**, *jfi*rtte*v>T«fflSo^r 
|n|(i:%li<fc5 fcJHfflrSiKft/^H:* 

av^Kuxtt^B^-r s j: ^ fc«iES»/<*rt/©w«fc: 

KS^nfcfBl fc?S2<D<Ift1K£. 
Mlfi^^^^;bco-73©«X(4Mffl(|cDlt[tB^ 1 XtitufB 

¥WKft©-*ltt*#r *ffiffl£:7 ^ ;l/ < 40 

129] mmmffiicmm.mfa<im%ffi l fc± 
ib^b%©E[r]*\ mmmmmicmsi^mm.ic. m^.<D 

HEE£ en*P Lfcmic tits (^K^F tiS:^ milBRlf ^©*£E 
<fc 0 /Jn £ v ^«EE* epiP L fcB* fc: tt&tt »c 4 * ffiAS^ 
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w&m 130] a«*®^sittEiRi5!is^flg l rc± 
eraoeiriav mEEmmimmcitm^mmc, mjg© 

<fc 0 /J^ V ^JE% 91*0 L fcRf ft li^fe tc 4 3 m&Ws<m 
A*«D*;l/it*\ l/iooo «T"e* 3 c i: t 

m&m 131] i 3 o tc&m<Dmgk&mm 

MfB^A^IALfctufBtfU •> ^Wfli&tfftMHi. 
98t 5 ii m x 5 n m&CFT\ «3>i mWTT^^^Hl 

[M#H 13 2] 3f^©«JE<k 0 /J>^ V^«JE%en*P L 
/cNftCHtfia^licDElSj^^tiia^^lRlJb^ ^jii^rtfc 

m&n 133] m^m. 1 3 2 Kumow&ysmx^ 

SOE|qlKA^fflfifii(D«3ffi^£. 
[St 13 4] If 1 3 2 fcEIKO«BS^rffiT?» 

WEgseoaBBKaiBftyiJBSfi-rxsiftt, *'/>79 
iSEi6i?ssa^ffls«©aai?5rj*o 

[»*^ 13 5] 1 3 2 fCiB«©Sat73&T*£ 

(C J: t) Ml B^co^ffitc D3fl A^^c S tx5 SttEl^S ft 

[fi*^ 136] m&m 1 3 2 icmm<Dmmj5mT*& 



(11) 
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[mare 137] m*m 1 3 2 icim^mm^mx'^ 

or, 

13 8] 1 3 2 fcEWOSUeDSFffiTf* 

m&famta&ikmwRnw&m,. 10 

13 9] «5t<^ 1 3 2 fCfE«<Dfflji^jST'S 

«nrasiBo«fflteaaiarai*ss-«-xs"ea:, fitness* 
immm 140] n** 1 3 9 \cmm<Dmm^mx'^> 

of, 

CW#«14 1] ^O«JEJ:t)/h?v^JE«0lAPb 20 
m»c«ffijBta©EifiiJt)Hsw>te*«*riaii^ ^H^rtfc 

faf&*m&? zjm£*imx& zmmm 30 
[if*^ 142] mis.<DWJ£& »)/h£vMKE*BiftiL 

*5 v ^T«8WXfr fife* 5 J; ? tcMSJ-T 3 F ^ -Y >M©J^ 

fc-rsxni, 

mmnmRumm^*^tsm£mR(Dmmc, mam 

CI«*JS 14 3] S*^ffiteMElRliaS*filiLfe± 

iBffcJKDBEiPltf, WESKWbPBSFtctttSffSHfc:, ffiS© 
WE % EP*P L fcHf lc » B «7k¥ t & 0 » WE»f3£o«E 
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WIS 2 otx±<0fe#8? 7 f ^M^afcgp^coSM^^ 

So 

M&B 14 4] »5RJl 1 4 3 {clB*co* * ;l 

imm. 145] m#m 1 4 4 ic§2«©* 9-7 ^ 

[«t#JS 14 6] »ggffifc SttEfaMS^Sfc L fc± 
MI2SWSffi±Ottlc©filcBf£:jfi^*^j«-rsxSi: 

^ c fc « -r s * - ^ mm<Dwm?j 

Ho 

im&m 147] m$tm 1 4 6 kemr©* 5-7 f ;w 
■rsxai:, 

lt«< ti *7-7 * ?is*mfo<Dmmxm 0 
m$tm 148] m&m 1 4 6 \ztm<r>ti=>~y ^ ;i 

MfBS^^^fiSc-rSXSf^ 
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[000 1] 10 

CD : L i qu i d Crystal Displa 
y) fciliilL^ §tV A (Vertically Ali 
gned) §ULCD (VAt-KLCD) T°mfaftm* 

[0 0 0 2] 

[ft5fccD8ffi] C R T<DH#B n pMfcESSf-r^.7^<y r-/<i 

^3<D*mH«^g (LCD) T-$>i) 0 TFT 
(ThinFilm Trans istor)73 SCO LCD (TFT — LC 20 
D) /^-y-f /loi/lfj.— y-^n, OAM 

T> TFT-LCD^ffilfcLTKlH-r*^ *5»Ht4T 
FT-LCDteRfc-f, ¥*fiVhU^XS©LCD^ 
7^77 Kl/XSOL C DttlfflBIiT-S!), -)KW 

mynftfto L CDfCjSfflRltg&fccDT'&oT, TFT- 30 
LCD tclSS$tl§ fccDT'fi&^o 
[0 0 0 3] TFT-LCDffeottE<fffl 

^nrvs^rsetiy-vu^^-f f^—kcotn (Twist 

ed Nematic) SLCDTWo Ei 1 tiT N?&L C DO/^ 

tf?xgm±icBf£Lrzmwm& 1 2 t 1 3©± 

?SS©«FOiSS*^iBlnlBitSftl!LfeaSII«gEiPi^<DiB 

Tm&faT&rztb, mi<D (o (c^-ri;?^ 

^©7?[Sl^9 0 o SLttl5^T'ElR)-r« 0 «S1 2 k 1 
3 (DMMIC . W.fam<D&faJj[tss t JRtIC 2 t£CDfi|ft« 1 

l 1 1 5£rlEM"r£o 

[0 0 0 4] CCDio&lt^CD^^MCSSlIftCDftl 0 

•jsa&fcAs. jgn^^±9o° scnrBB[p)$nTv^ 

AS^Lfc^t 9 0° SCnTjIJli-ri.fci6, T 
CDfilftlgl 5£ililT'i£So CcD«ffi^W«ffiT*$.So 

^tc m i <d (2 ) fc^-r j; ic % «a 1 2 1 1 3 tc« 50 
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)E^9l*P LTf&ftSmcWESrBlJta-r S i: > iSilftW 

wb. 1 1 zmmLrcfemmmzTvmx®. 1 5 

[0 0 0 5] TNliT F T-L CDCOifitSffifiifi^C 
fc^TtefScDil^ilgtf, iEBBT?©3 yh^xh-fis 

»tt&£ttCRT*aW-rs*-Cfc5oTV'>* 0 

U TN-LCDteldaUM««RV''k^5*«JB:^3^ 

fc 0 0 2 « c OIBM ^rBtt 50T"S*)> ( 1 ) *NtflE 
^aitoL^^eg^tD^ffiT'SO. (2) Jb^FigcDajE 

*a]inbfe*iBii%ai^ , r*««-e*»), (3) 

coWES: LfcHSrg^-rs #3iT*;& So 0 2© 
(1) lC7jK?&olc, «JE*aiftLavvK«iT»a:«iJ|^ 
^fil^C^lRjt, CXffifrcofg&ft (1° ~5° SJ») 
^t^TiHlpJLTV^o HiSttiHl© (l) izmT J: 

02 CD (3) tc^-rj;5{c, •SJEE«rBl*PLfc««T'tt, 
iE(^M©jfifi?^l^i/^c^ff>co?S B 3 B » ; ?{iSB:?3(pl{clE(S] 

sen. ^aj»T?*<4iiaw (^u-r) kji*£o 0 

2 CD (2) iCTK-t&olC, (3) ©tt»«kt>«V'>'t>llllC>' 

v^<^A,^t>n. aawijwiETi/TtfiBWi c^w) * 

^;{c&S 0 L*">L, C.tl{±J0aa/1^;Wc5tLTSittteA 

Aaturc^«Mun«cD-e, a^jfiv^^fc^§ 0 

C DCD«ACD^T^^„ 

[0 0 0 6] clCD<fc5*P4®*<8^-rSfc46. #^BS5 
3-4 8 4 5 2^ffi, 1- 1 20 5 2 8^£« 

^iflCtt I P SSkcftftlS^CDL C D^«t?tlT 

^So 0 3(i, I P smLCD*m,w?zmT*&r), 
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(1) ««E£WtaLfcVM#©18JffiH-e&»K (2) a 

ftJU/£WfO«BSH"e*0, (4) (i«BE*ffJAPLm© 

<0««1 7CXij7h«Wl 8, 1 9*»*U X'J 
■y h«^©^-v<y^ , gp©fgrB^?*«^{c<feoT|g 

118, 1 9©g#;frftfCttLT{5{£¥?Tfc*^-r 
U -y Mi©S¥^|fi|ic3!Lt l 5° OTftfttcft^r. 

aiftrrai^ 03© (3) ic^-r*?^ xv^mi 

•y h*ffi<Dft¥7alpJ{c^LT9 0° fc*5«fc-5tcffi^ 
%XU -y htt@©g#7a|o](C^LT 1 5° ©/jfitClElB] 

So c©*3a«a«^K«teiB^T, (S^«i 1 £ 1 
5%S*1 6£ 1 7©±Ttc^j§fft%;§Vfc:jfi322-frT 
BBSU -»©ffl3teRoj8atli*«tfti^fS(tk:sFffi: 

[0007] _tfHO<fc 9 »C, IPS ^TSTCtt, i&H#? 

*ir5±*<s-irf\ mi? faicx^ mem®. 30 
tc x-r -y ^ yyznz it 73 ipjtc j; o Taa»fit«fe $ 0 

IP S*Stett9JOIBI|j«JbMWE^r*o IS 
^>.^bTV>S©tc*fbT, IPSMlilO/imllh 

[0008] CKDJ:^;, I P SttTl&XJvf-y? 

»ns*£©3F*£jbt«£-r*, tore®, nm<D/m 

f5^i$S?rBS{#-rsfci6lcia3© (2) SO* 50 
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(4) fc^f-J^l;:, mBfc»UT¥fffc9if>4^r* 
©T'f±&<, 1 5° gKf^LfcTjlPlfC^fcr^LT^ 

ffi^©?3fa{ciBft£#5ct#T*#&v\> *£T\ ffm. 
o^iftteBift-T * <t -5 KEfa«t©*ffi*— SET fate* 

% i p sttT*7¥>>f<i!m*ft?m'9f, wmicw-ft 

<U *S»*«jin*o ^CT\ 03© (2) Rtf (4) {C 

Trst&oic, i 5° a*-r6L.T5if>y«ui*ss-rc 
e>if®scD73^-re,LTfe, i p s ^©js^iij* 

fa&tf&So Lfrfc. £©£?(;: 1 5° gfirr^LT^ 

\£^7®m*m?c fcte«t Dflsftiwfcb^asei^f teas 

I PS/3StC*5V^Tt±, W5£©3WftT*RS 

[0 0 0 9] 04fct, jRA£a3B« (CCTfi I P ST? 
5£) <D«^Ci3tt5^^^»-rS0T^So 

iSfc, Si^e, TjfitfltftfSffil 6i: l 7, ffiSl 8 
tl 9, &H#?1 4{C*fLTS»^n§o B5& ^ 

^tl^n^CSTjffi (0 = 75°, 135°) tC*5V> 

■6 a«R*^Sft e ©liSpti:#o T«T-r S citcioT 
ncittUSc CtOJ;-5^ IPS73S-J?(*s 473 

pw»ft«. cco<t5^, i p sttitmftm&tim 

[0 0 10] JW±ttWLfcJ:5te, TN^FSO«ft»tt 

oraH*«st-rst>ofcLT^*nT^s i p s^r* 

feofco ^CT% Mi»E[p3)l«:^-ri>V ACVerticall 
y aligned)^ (VAt-KJMB *^*yg*tlTV>S 0 

aSf^r-K^aSo 07aVA73^U4Wr§0T'fe 

«ftfcSe*l^©ElftM*fi*^t>*fe*St?, 0 7© 
(1) tc^-Tckdti:, «Sftlfll2iDl9(ctt«EII^?»SiK 
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(C, 3f^O«E*Blin , rSfc«t»»?H:*¥^lRlK:l!lft 
con>h^Xh^i«<, HU^;l/*SaHS«tav\ VA 

[0 0 1 1 ] 

-r*#» *<o*»^H7o (2) (c^-r-fc^ic kjmh 1 

<fc 5 fc, «TF4^6fci:k:^53ttK» l/Tttii»?tt 
¥fTteEiaj*n*c4:te*So tot, ?SSi±{Si:A,H 

l^SHHtffcofco VAm mEE^EnWfeBE(6lM 

1£t^?ffi-Z?til P S7j5£J:Dfc;£3*§-g-t>;i5-=>rc 0 

[0 0 12] TNSiSfc^T, iB3Rrtte43tt*««» 
?©Efa#fa*S4S«»0#fafcT3cfcteJ:O, $ 

siiM (lcd) vtm&m&Mmzti&ctim 

ft if«*tc «fc 0 ESl«|0«ffi*— ^iftUcKSftHiT?* 

6 (Wfift2«««SLTVV5. ) (CEIRJM2 2 
^^fiSc-TSo cftfc, [slig-f S^lf^n— ;b2 0 l $r 

sans*, -j3mic7\£>79im&ft5o m^wM^z 

2 0 1 *Jg«S-B\ /**-><0W|v>fcff#0#aWfflfc 

®EiRi^Fisi««iijRrtT«BR©^risif!:aso-a*» ^ej/ 

[0 0 13] 9livy«Httlt<«ffl«*l«#, ±13© 50 
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i9{cE(p]M<D*BS^oT«^Wt§®ar*fet), df 

oteirj-tso 

[0014] vAjerscfcfi^Tt, ffia^©Er&j7?ip] 

ftWt!^i»»Snscfc#»&ftTV5o #Bfl¥6-3 

0103 6n<&m±. lifanmowmmmtDfp&icfoz 

£ foXti 4 7a ifttC^W-T S V AT^CDf&HS^BSrffl 
^LTV>§o LfrU *5WP6-3 0 1 0 3 6*£*lc 

■tffctK 1ffc«jE%BiftaLTv^v^»*^Bi)!ra-rs 

ffi^Lfc^h^£L&^fc#£JgfcftS 0 Sfc, his? 
rt{cjgfig^tl§E(^73l«l*«^L.fc^«©S$3b\ JSig 

[0 0 15] $fc, WH¥7 - 1 9 9 1 9 3*H**R«U 
«H±{C7j (RlOSft 5««4®^riStt5 <i i: tc J; <? jSb%© 
ElRjTalnj^H^rtT^coffliSK^SiJ-r^ V A735£©i& 

oTElS]£*l3fci6. ^I^ffSCi:*^^ 

[ooi6] hcd^oic. v Attommm^mmicis 
^t«» sft#tt*«c«-r^fcJ6coa*rt-p©EiRi^iij 

«K:m»*s*Tfs ?wiwttt. i p stttmm&fr* 
ncLhicfiffa v A3^:o«jiSKRae«*iisi-r s c t 

[0 0 17] 



(15) 

27 

m&%Mxi,rcv Attias^T, mm^mtaLtcm 
fc, isa*<jBw>»cfiiSii«n*EiRi*i^*v liB^rttc^ 

i««©Wi 12*1 H^rtT-X U >y h ^frr 10 

CO 018] 09© (1) fc^-T.t'ptc, -BJE^aiiDL 
*V^«IBt?j±iiS»^J4fflg*iiite»urSB[fcEiftf 
3=, ■WB©mff*fllftrr*fc, 09© (2) fc^T*? 
fc, «ffiXU-yhSP (WSx^gp) -eS«affi{c^U 

a, «ffi»iaiio<o«iB*»6tj-r^fc«»-r*o coses 

sn, 5§E2 0txu<y h©*A,*T?tt»<DE6iafiftiA* 20 

«n$a^*^^ffl^ lt v ^ & fc * . ^©aasf©^ 
385i5*<>p*6n, ^w©4>rais^K#»e> 

Hfr^co*j±*enira-r s ^^s^tis^Tk^te* t> . a 
[0019] cct*, gioit wm±icWiifrcmm.& 

SBIir*© riiftj 1&ffifi&(D!mmWT& 5 0 0 
1 0*#ML&#e>?^fc<fc3EfaKO^T^!ilLT* 
3 0 WHl 2t 1 3©±tCf3;. 5V»j8V»KSSiB*^J«« 

«fflUTV>*j«JU4*^-e**3^6x HI 00 (1) 
fc^-J^fc, WBEftBlftltt!C& fijfiEftH 2 2 CD It 40 
«Si^?«:fflRaBifc:»LTSltk:Elftl"r* 0 c© 

09© (1) fcjjrT.fcdfc:, fijffa**jj%8* 
[0 0 2 0] WEfllftlWHCtt, ^HSrt©«(i£^t±0 

10© (2) teis-riaKftoTfi*), sseoai^ffa- so 
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ififcTfttflWWSo «EE%ai*p-r«i:> 07© (2) ic 

«j*-r*^rffifi3 6o" o-r^To^riRi^&owso c 

CT\ 010© (1) ©*-5fCfee>A->C46ffi*tLTV^ 
^BfcS-r 5J8ffi#^©#te-z?^ffllSgp©iKJ|#?© 

flWrt"«*ft*-«iii&r*wp**. 01 0© (2) 
iCTjkt «t 5 ^e©ffl5»T*{i«w«3§e©^sfcspfT 

»smJ:«»fcSit < *\ e ©^iRiti^e©. 

^3e35riRllcElRl"r*CfcK«:*o <l©£?fc, 

J: fc8Sfiitt< ©?4*©«^©W7?©^i 

*fc£oT££LfcElRl##e>ftSo Mfc&l^WEtfBl 

[00 2 1] JW±OJ:5fc, 38gttWE*flHinL;teB*© 

■5^t©(i^s*v\ fc«u /iv£"r*rr 

^T*#S©^ ««OElRl»l«B*-|-»Ka»JT**o $ 

fe, /h**»ffiT»*n«, wjE^EnAp^ftcti^e©^ 

TSiSfcElPlLTfe^, {$i^^H*^(C*^©T\ 

it V^T- 1» K ^ -T >ffi*J¥IS{c^-r S^^fiS Ci6 
Rff^©77(Sl?:lR]V''Tfe«)> «EE*9J3taLfcWct4C©gp 

[0 0 2 2] WioEAfltMabicftS^rAiiK^Y^M 
formic «RS?fti.Blitt> F ^ -f 

LTlftS«ffifliUfeii*©Elft*lfii*^'rH-e**o 
01 1© (1) It, 2O©»ft5±^fe0, ± 
#*J«fc 1 8 Ojgg&^OWT^fcElRl^ttSo 0 1 

1© (2) ttHftirCifctK E3ft*OBWS*«llC 9 0 
■ToS^:5 4 0©73l^{£:ElSl^n5o 01 1© (3) f± 

¥^t*^o, ^©EiRia, wmcam&tmnw&t* 

'V>t Lt> SIE^K^S. 01 1© (3) T?ftntf^ 
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iBttts. ens, ?s B B B *^*f«{ciisi5gtcKp<-r> 

B B B tenx£ft9ffi{c*fLT4 5° 3rA«>fl»tffc o £ f> 

©^faT?* 0 > 4 0©73 ^©If^fCtefKIIS^gfi©* 

^S'VDS^SSWg o° -ToMft^^iPitcft^idtc 

[0023] i9T*(t vt^ymmmzt LT, ±<8J 10 
£ffi©tt& l 2 * 1 iHfgrtT'X U -v h*WT*«ii: 
U TfiiJS1£©W& 1 3©±tC&2§jg2 O^Stf-TV^ 

fta©^®-p«,*HT»#«o 01 2{iK^^>^$ij^ 
a*seK-r*w**-ris-e*?>» (i) bvc^koa 

T*miir2>m*7ikL. (2) ti8«*®©J^«^X*-r 
S0>J*3RU (3) tt*W#R&*R*ffi©JgR*l* 

&ns#, ^n^nco^]g«^'>sft^ 0 

[0024] 01 2© (1) THi, MffliJ$.i»VMi)t{UcO 
S1£© I T Onm 4 K 4 2 fCXU >y h^ttSo 20 

W^cfcm. fcfcU C©^«, Mis©*? 

tc, «^H{c*JI^91)!jpLftl/^ta^i6«5?*^Cft 30 

[0025] 012© (2) WfliJ©8«±^He 

2 0M(t§„ (1) ©wg-fcraaHc, m&mmicizm 

^TiH[Ri-rs„ «jE^EnAp-rst^ H a 9 ^-?«^©ffi^73 
i^fciHiRj-r^o s^fctum*;!!^ 40 

WSft OH»«l*fc#SK:i£V'>tt» : *»cxy >y h£ 
iSttfc©t|B^i;) , Hfc£5£ftB2i&i#»J*s#5nSo c 

[00 2 6] 01 2© (3) tt, (1) i: (2) ©#3 

ft^^J^RTflg-e^So #R1 012© (1) T\ X 
0 12© (2) T\ gSfi«ttWt©*WTfff* 

f^tootc ««±fc3Sje*«w\ »«Ro : g;ie©±fc 1 50 
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K ;* -Y >«ffl¥«*tf «©Sfi©»fc»ttS C £ fe pTUI 
tr&t), M7a©SffilcStt5«-&ti:ttV^-rtl©ffl*-a-t) 

[0027] ^mcom^. mm?**-?* t$2&mmmz 

^©a^^-^tie.w^fcfto, na^©*^ 
t, ^^RI^^Jijl^■^^ftv^$^i|s^T•^^^ c tic & 

0, 3yh^xh*Htcft±£-&Sci:tfT*£&c, 

[0028] h * <i ymm^mttKwmtmwKDmmc 

*J*r««#tct4v ^aXfiSl&Xtixy -y h* N B?3£ 

§0 £©*§£\ #g§eX(ia*Xt*XU>y h*ffij£W 
^^;l/T'aftLfc^*©^X(±S*XliXU >y h i:. 

mx»%>Z>o Wffl©»«{c^extiS*XfiXU>y 
[0 0 2 9] cCT> #ffi¥6-3 0 1 0 3 6^^(C 

F^stifc^Bi^^B^fi, m^mmcco^Win (x 

"J -y h) *«W-S©TN F^-C>1H«**S < T? 

@©W73 (cx U -y h ^r^lt^©T- K ^ ^ffi^^rfiElc© 
I«-^S(ct5Ci:ms„ ±Tn«[©S«©-. 

^©fljtcti 2 ^©^©tf j&fc»iflrr 5 «t o tcg&ex 
[0030] v^-rntcL5, ±te©iB[ni^iiJA^ 1 iB*rt 

T*^ C ^ C t jFi&S T'fe 0 , ^igXteS&XtiX U >y h 
© t! >y :H± 1 am© kT -y =f-& K> /J^^ < f S&gtfS 

Lfc L C D©«H£*«^^«SJ|WC itltf s 
«ftWtttt*1!rK«tlT*»), TN7aS(ifc^5A,©C 
h , I P S?jS£lt;$S5LTfc R*JM_h©aft Wtt*^» ?> 
tlfco iE®*^Mfc«f©1fttfe^«(c«tlT*5'?s 3> 
h^XhJt4 0 0W± (Ctl«TN73S©2fgJ^±T*fe 
So ) TfeofCo 3£jS4SfcJ:TN#Stf3 0%, I P ST? 
S^2 0%1?, *^(±2 5%T*feO^ TN73^{C(i^ 

*?>©©, i pstt&vimnT^rco src, i&®m 

Stiffi©#SUDffi®Wfc51*^fco W^©^ 
^l/T'fentf, TN^T-ti, ^">jijaron (0V-* 
5 V) ^2 3ms, ^75iST off (5V^0V) 
2 1 m s 1?, JS^ai* don + iof f) ti44ms 

^-7jIJS t o f f 2 2 m s T\ iS^jSSfi 6 4msT* 
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ron^9ms, ^ry^M r o f f #6 m s "C\ 
fL&M&lt 1 5 m s T\ TN75r^©2. 8<g, I P SJi 

[0031] stc. *&w<Dtt-ei*. mf£M&iiQmic 

S©»S#;£fil*i*ii>4fcik il#OTN^^ IPSS 
SOc);5t7(f> VWmitft o imam v \ ^*;l/SBI 

[0 0 3 2] 

vmmum^mm 0 1 3 1 ^yfiflj© 

3 £ 1 $mm<Dmgk'**Mz, tfts<dlcd 

T\ -?30f7X«Sl 6tCf4*T|S] (3*» fil2 20 

-Oco^tC^jSLTThU ^X«(ClStte>*lfcT F T 
3 3RXMM (-fe/l/) nmi 3*Wte>tlTfet). #s 

«©*ffi«SM&«yi#flssnT*»K 2*$t©»g© 
ttx A^-^^^^ns©^*^-^^* 

« (CFSfi) fcPWfn, #^XS«1 7(iTFTl« 30 

[0 0 3 3 ] 0 1 4 (4, *fgl«©fg 1 Xtt0*4>'<*>14i 
lC7f;tmT*&9, (2) f4fflJffi0T'&3 o £fc, 01 5 

am i sufcfiwc&w-s^g/**— >©HfR£©HG&&js 

TBI?* 0 , 0 1 6 t4|g 1 l|J&0J©ifltil^*;l/©^6l 
«ttfc:fettS3^<#->*3jVrHT**»K 017(4lg 
iHSMiJOStJft-'<*;I/OKffiBI"?**o 40 
[0 0 3 4] 0 1 HCTnt^olC CFS1£l6©f&§l 
fcffl-rs«l©*®fc«\ 7*7'y7Vh'Ji'Xi34 > * 

7-7^W3 9, =i^mm^t I TOU 2, R 
tff lf7fTWTft^iE2 0*MSn5. l® 

±£SKS«eiaj«aMft«£fts>tft. cct-{4«»slt 

-h^X7^>%ty-hti3K CS113 5, 

*6^fli4 3, 4 0, f—si^^^y^-tmm. mm 
w&ttt i tom i 3. msmyzv=f--e*WTis3$mz 

OWKStlS, T F TSttTfeKicSiHeiqlM 50 
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:W&(££ft3A\ CCTfttfcWL/r**,, #!B#94 1 
t4 2(i, ?tlfnTFT©V- XfcKW>-pfeS. 
**M50in*«\ ^20At20Bf4TFT ¥t§{fc» 

[0 0 3 5] 014© (1) {C^"f <fc 5 lc> — 
>20Afc20Bf4, ^n^ni^lSlJCffitfS^tf 

B£ftT^3„ S!oT, 014 (2) £7r;-rj;5&#fjg 
A^H^tls H9-eKWLfe«k5K:, 2 0©«i^;:Kft 
#SiJ£*l£ 0 C©£5&^ig/1:*->©Bs^*rr£>liB 

GU401 sterns* 01 5ic^-r<fc^ic — flstc* 
t? i oo*7-i^f«?n5o ±i5-mmw±Tm 

Ut!y^-eE5iJ«ti«J:5te, R, G, B©&Hig©«t 
*I*IBMI©*?I 1 / 3 tc LTV>3o iB3!?ttHSRS«i©SIH 
T-&?K E£U£nfcBig*S©llfc:{4, ffl»(Ri(cy-h 

^x-5-r> (^jB2 0B©TteBnT^*o ) *\ met 

X7^>3 1 fc-r— ^/^X^-T>3 2 ©3£j&#j£fc: T F 

T3 3^ag^p>n, &mmmmimi0i2tiz e &wmm 

Ml 3(D^—b/^^^>3 1 fcf-^;W7^>3 2 
tTFT33 ©#fo»C(4i£7te©fc46©:/^ 7 7?h'J 
^X3 4*W5»nTl/^c #MS#3 5(4, «jS©gc 

3©C SM©*$>ttH*fcLTflUBLav\, fi£oT, 
H*(4±WcD 1 3 A tTffi'J© 1 3 BOfl^tc^t&tl 

[0 0 3 6] Bift 1 3 A t 1 3 B rtT?H\ fftfn^l 

2 0A#3*j£D, SSS2 0 BAM^jSO, §§S2 0 B 
W±«K» ^£2 0 A^TttJfCfflrg-rsm 1 

^S2 0 A^±«J(C, ?§fi2 0 B3ii«TflIte|fi[« , r*»2 

o»^ftfn3ifoM?n5o mot, a^i 

3 At 1 3 B *^t3-ar/c 1 00«T-tt, ^1 tl2® 

[0 0 3 7] 01 6fC^-r«fc5{C J&f B /S*n>©^i3gP 

Ai:2 0 B#KttP»n, $fc^g>'^->'2 0 At 2 0 
Bf4— #«|©iiiJR(iDmUc*'rSEtfTVSo dtl{4«^ 

flt>n5 j; ^tc-r s rctbX'&Zo sfc, 01 ^2 
*Sfi0>Jto?SS/^;l/ 1 0 Oicfctf &i£JI»&Aa<?MftB 
«^tH?*«, ^-rSct:^{c, }KS^^.;l/toffi*Ji 
TXJ1T\ CFlfitTF TS«%flfi!3^ti-fc^ 
S*aA"TS*V VASTFT^S<DLCD(i-lr;l/i^ 

^>r£ifm<-r^at, hi 8© co ic^k-t^?^ ^ 
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fc\ 1 0 1 >ltgLV&%o 

[0 0 3 8] m&*&XLT^Zmc. i&CDffift 

1 0 3{COt/^Tfe, 018© (2) {c^-r«t5{c, riA 
P 1 0 2©Ktt«©HfcRtf*C fc*«S* LV\, 1 51 

tltc I T 0W1 1 2 i: 1 3 ©P^Pfi&X^— 9" 4 5 {C«fe t> 

3. 5 MmfcfcS.fcdfcjglMSnTl^*,, 3&g2 0 At 10 

2 0 B «\ 1 . 5 /i m, 5 /t mT\ _hT©g§ 
g20At20B*M 5 /imfinTffig^tlTV>§o ft 

co o 3 9] §g i mmm<Drt*>i>ictpmv>n&*miiaL 

fcBfe#Lfc 0 02 0 £02 114, S2HSS0!l©^*.A/fc 
EffitalfJE £±T©2gie©ll8P»;£v^ tL 

Tmtz&rcm<Dj&§mm*7ii-rw-i?&*). 020© 20 

(l) tttfVjSft (0->5 V) (2) fi^-73S« 

(5^0 v) 02 uz*>m&£*yts»*iiax.it 

X-f <y ^>^"jg)S^:^-r o 0 2 0 &t>*0 2 1 tc^-T J; r> 
f£, ifST^OWMT o f f ltfflmiCl3:b/xsZm?L%: 
^t>\ ttttWmfflT onlZjz% IHMtoVh 

;t/©-tr;Hp{4 3. 5(jmTf*t)fttf, CcDP^coUfflW 

§o i«Bi3V-b;i/j»©i oo«efi*T»-e*ntf?K««<+ 30 

[0040] v^tite L3, us 1 *atM«/<*;i/-e«+ 
#&x-f ^^vyjtafA^snfco mar* ^©rara ' 

* 1 5 m, -fe;WP 3 . 5 /im©Bf©0-5 V©Jt?§:j£ 
Jg(4, ^raiontf9mst% *7^Srof ftf 
6mst%W7f^aSTiil 5msT'feO, 
mXsfvT-^WaSmV&Zo 02 2fr£>02 4J4, £ 
2nMm<D?^)V<DMft<&tiL*7SK-?mT°3b%o 02 2(4 
8tft fc <fc & 3 > h ^ X h ©^f t;& 2 ^TcWtC^ LTfc 

k>, 023i:024«8 rnmoy&m&vw* ictjtz 40 

tft^LT*5D> 02 3© (l) (iTJffi^go 0 lets 

ftzmt*. (2) tt^rffift4 5° fc*its«fb*. 

(3) «^fir^0° &C*5tt5^{L;;£\ 02 4© (1) {4 
5° {CfeltS^ft^ (2) 0 
0 fc:feW-S«ft:*jj%LTVS. 02 2{Cfc^T^ 9M 

©as^n yh7Xb*no J«T©»tis$\ 2 «&&© 
aWfrtfa vt-7Xh5 &LT<Dmi£*m-r<, 0^© <t ? 

fc x «faa»»wtt*<»enfe^ ±T2»*jT'fe^fc 

&</\ ±T7?frT-t4£:&77ft{clt^'>nvh5Xh© 50 
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5Xh©<!rRi4>&^jb\ 02 3© (3) ICtjk-?£o 

3 0° (*ifi-eiiop»iifi*«b^a^*o d^ti© 

5° , 13 5° i:*^ffl^t)-yrT'3it)Otti> 

©t% $4*73 fa<Dmft&mzimic.ar<\ tosst't 

T N73i£<fc 0 »4flE««fc«lTVS A*. I P S ^S<fc 0 
#tt^r-»BJj#LT I P Stt&L±t?2>£t£i^mi: 

$>z 0 02 5t02 6i±, mzmmmw^Mzimm 

n^tX02 2 £02 3fcMlfc-?%mT*3b?>o 0^©<fc5 

«js«c *$» § Kns<E«^e£ l t v ^ s t>\ -mm k. & © 

*6«^i&SfcLT{4&*»3raHtcS:P)^> 0 c©«J:3{c 

*> Bfflonaao-r^ToffitcfevT, ips^^t 

^T-^linSo 02 7(4d©^g|5^T'©2in^©^ 

ttswrsHfts. 0^©j:^{c, Twmmotzm 

1 3T'^2 O^lgtte.tl/cgP^cSiSfilAWLfc^ 
2 0 ©^ffiT-fi^al^*^^©.!: d tcf4a6tc 

nit±mmfo<Dnm 1 2{cou>Tfc^r*feo> 

tzWfmMiztzK). H«^©a^zijSA^TffiTLT3 

^h5xh^<gT^-t*-So aEoT, %je«nr«^«a» 
*8<:i:mso ^lffSs^jT-fe, 3ss*>praD&fc» 

[0042] mu<Dmm*mti£&rd&if<DtmMm.<D& 

{t{COV>T«02 0 fc02 HC^Lfc*^ ^©^?(C 

■tzisvxbcomtmmit'zti'etn. 5^m^i5M 

1. 5 3 7 /im, 1. 600ftm, 2. 3 099/im, 

2. 4 4 86^mi:U *KiSt?21$i:3>h7X 
hJ£«£L7c:o ^©^*^02 8 i:02 9tcjfrr o S 

d©^*-'?., ettffi (5 vepw) icmizmm 
m<v2$m (L^>*xh) ©i^^tM-rs^t%0 3 ofc 
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h) ©£i£fc:*trs^ft«:0 3 HC, 3>h7XhO^ 
j£ (b'>*Xh) <D^£t#-tS^{fc*0 3 2fC*rr o 1^ 
^X h tfM< 4 5 i: *-tik:fS («EBJiP«r) 

nmmttm 2 7 T-siB^-rso 3£e (i^xh) <o*±, 

[0 0 4 3]fcT, (BIUE/IMUK) 

l=i\ «rs«fc-3t<:, 3SB (l/i?Xh) tc/^;l/X^- 

X, HKfEiflO. 7/»m, 1. l(im> 1. 5/tm, 2. 
0 n m0388*Wt* T F Tlfit C F 8**fli^T 1 

0. 7 l imLXT<Dm^mX*3b-DXt>-tftlcm$i,tt : ?* 

coo44] 033 ti, m2mB&m<Dzmrt$->*:7ji 

^etiamRttTfe k> . 3&£i±wm<D&\,^(Djmcmm%: 
jjfyicmxfT^rcc m2mmmxi,t, $zm*Mm9v>m 40 

SSfl»JOffll©»«-fi, fSlHfif60!lt|H|CT-&3 o 02 5 5 

t4, flt2SlJl0j<9^0iJ*^?-0T?ifcD, (l) 

mmx-it, cFm&i 6M<Dnmi 2<D±icmrtztiz 

afCfflfi&^ftfC&tfSJ^fcLTl^So TFTIS1 

Bff^oo^ripjKEiPisttSo 02 5 50 (2) (c^-r 
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»ffl*n*. Sfc, BigS&l 3<E>JSHT*f4BlfS®ffi<E> 
x -y K * VSffl^ « t LT® < <DT\ SSt L fcE 
IrJ#I"J:Wt*So C£0^fifiJT*{4, Bfgy$ D 1 *<D?£g 
#igtt6ft3£ttT-;fc»). §&g2 0 A^Iiffil 3C0 

i&T?Z>t>\ ^{4»«©-7jfcStteftSrcttT'& 

[0045] 0256 (4. J8 2 £ffiffla9J®&£0J<D3g 
fi/<*— >*jjV*-Bn***. CFIS1 6«cD«Hl 2 

*o TFHSl 7ffl!IK:H:^iEtt«*t6nT^a^o 35 
SS2 0Af4, #Rt4\ H£i§lT*&So 6£oT, 
fCfc^TffiAl4 4 0eD;^cEft£ftSo COg«? 

^fiOiri6Sffi«tt4l5K/jN$v><7)T?, a^»JS(4-»l^l 

_h-rs 0 

[o o 4 6] g i mmmRrfm2mmmxi^ -isfaic 

Ef&] Lfc«f<0^ffi*< 2 OCDffiig?T" 18 0° ISSctic 

&#£*iSj!A ^txfcSffi&f&^fc-^T^ 07 
Lfc4:5&Frgjl#£CSo ZcDtcib, MfaftMl* 4 73Ir] 

[0 0 4 7] 03 4(4, ^SUfig^JcO^e/^^-^^ 

•T0T'Ss o 0 3 4 {ctjvt «t ^ m3mmmvit, - 
mvz>$zm'^->*mii&<, ccxit~mm<D±^ 

4s^r{fifT'2o©»«{ciB(6]^iij^n, «wiftfcffitfs 

ABs^-r/lcj:!), IK^lRltl 8 0° S«:5MT2 
O0«WMcEiSj^MSJ*nS0"P % -B^9rtT-4^"[Ri{c 

[0048] 03 5t4, m3mm<D9m**->it&: 

J£tf*SS&<*->*, ^7>{Ct4«i73lRltC520 : S^ 
/^->^ttrv^^03 4©^g/^^->i:S4 

So CcDif^-fc, 03 4<0SSfi/<* — -B 
3g9rtT*4^(p]tClBlp]^fiJ?tlSCi:{c4t), ±T73(&I 

So 

[0 0 4 9] Ml ^ 6* 3 EA&fllS£i;. 



(20) 

37 

So 

^4^«g«RjT'{i> 0 3 7 CD (1) fCi^T <fc ? fC, $*&2 
PBte 5 0 /i m@JK 5 0/t mJWT) "c?<fcV\ C 10 

*JB U^X h T JgfiSc U X7^hX7f>n\ 

[00 5 1] m4SISSfi»J<D^«!lT*{i, 03 7 CD 

(2) E^T* 5 tC N 2|g2 0<D±JCt— ^W-fS^ 

5 0^mgS (&SVM*5 0 /imKT) T<fcV\> CCDJc 

^secDW±si5fc:i3^T&iEfa#fflSPSft3o 03 8«3f 
5*sfi«tefe»ts/<*;i/*ijfi*^-rH' , e*t), (1) » 

«sW>A^afetttt*«SWK^rH'P*0. (2) tifiij 
WT'S5 0 m5HSS^|tt, HI 2© (3) CDlSiitC^ 

tCtitf^SJ l^X h -c?g§g 2 0 A ^E^CD <fc o KJgjft 
U ffi^-tDS^cD«® 1 3 fctiX U -y h 2 1 ^ttTV 30 
So ^RHctt, S! 5 Hflteflijti, £3£ttffl<OPl3ftt«i 
3tC»tte>*lfc3§fi^*— >2 0 BS:X>J>y h 2 1 t L 
fc*><Z>T?*»K lilll 3(ii3 9fc^-TJ:'5^:^^ 
->^rW-TSo 

[0052] ?ss^«s<DSiisw*^^j*s-rss 
^©ffi««^»«fc f * 4 >mmmm*mii s c t ic * 

nx htfl&< &S t^o mm&3b*). fgnx MSB-e F 

» 5 satwett, mmmttm-rz t f tss 1 7 $jcd 

F* ^ >£0J#m%BXmi 1 3 CDX U -y h U Mini 

e^-rso 

[0053] mm±ic#m*mt>f2>t&&. 7 * h u->*x 

y-T S j&gtf t> , ^<7)fci6cr)ie^**P L T 3 X h # 

ii*p-rsi:«{c, *e«9tfgT-rsi:t/^Bgs*^So 
■r 9 > x u >y h 2 1 xmr&nmw&t&a, 50 
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LTtxe^tiSp-rSCi:{±^:V\ ^(Dfcib. T F Tfi 
«ffliJT*ti, SHigcfcOXU -y h*F^-Y>«*iJ^©i: L/c 
TatfnxhjbMK^o -Tax U?—? 4 to*WR (CFI 

yb*mf?>m&lzl±, ±fa<D«fc?&/S£-:y->?-L 
fc7* h l^7X h^S^Lfcfix-yf-vy-t&lWi?. 

ft7*hl^Xh*^cD££ffifflT*#ScDT\ 2§i£;&E? 
«rS^3^h©«ta3tJ^4V\ fif^T, ffS5HSS0IJ 
cDf&HS^ficDJ;?^ TFTaftHOF^-OMW 
#a*BiRfMiOXU 7hi:U #7-7^/l/#S«<|iJ 
©F^Y^fcJWWKBefc-rscfcej:!), 3XKD 

[0 0 5 4] IftiCXU -y h*«W~C*»©»#« 
CSo 

[0 0 5 5] ^-CT% » 5 03 9{C^"TJ; 
O fC, a«W«iB!gi5^* B M 3 4 T»aBffrS C ^ fC<fc »3 

tte»nT*3t>> C S«H3 5JiffiftttT*&Sfea6, is* 

*^±t 2 ocDgp^fc^sij^ tiSo ^mm^ 3 4 a « bm 

fc«fc*±fflJO|HP**L/, 3 4 BliBMtCckSTffliJcDffi 

[0056] y-h/^x^-rys 1 ^f"— ^^^-f>3 
2 * ifco^x ^ WT*<t 6 ns rdbmmL* 

T3 3tt, <&lcW)ft¥mfctl.XT*:fry7X~>V=i> 

zm^x^zm-sia^ ytcoxmic&om^ft&tfmt 
l, mmfttfmzzz.kftib&rztb, t f t <Di$ft&M 
^•rs^SA^So t<Drab, «^A^<ine>cr)gi3^ 

*ttT * B M 3 4 A^fgtt £ ftTfi D , *HSgPIT' 
M3 4T'ji^-rSCtA^T'#So «^w«^i!a5^ 
CD B MXtiST B MZfeif ZmfX&^fcib, mn&<D 
[0 0 5 7] ^5H)S6^JcO/^;Hi2»Sij73ie-??feSfc 

46, ^fflcD#i4«s*wctim 1 mmmt £vrc<mt 
tco mic, ®.mm7 j fri^zmmTzctx-mmmm 
•y hic£&mit>mR*:mmLx^z>rcibWi 1 ^ssp*d 
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STJB^A^ ^ftTfe^VjlJ* t o n#8msT\ *7 
i£j* t o f f ^9 m s X\ X-f vl-l/trmm. t It 1 7 m 
s <3 , &*7?5£fctb^nt4*(4£*HClSjlT'£&o 

SB£7n-fex<4gi 1 *SS0y»cifc^TfBWn?**o 
[0 0 5 8] CCt\ ##i:LTB^«@fCXU-y h% 

x u y b tf&mmif £ ft, HJISrt te 4 73 iea© k ^ 

«t*^SSc^J3t?nsrc», i$(£3 6 0° ^rt&fcEfiL 

fi»i»*»3, 3 6 0° ±y;VL-vt%m%mmmt>>nrco 

LfrU f&«»SfcKS£#Sft?\ t o n*M 2 

m s T\ *7j8£ t o f f Ifi 1 5 m s T\ ^ ft££^ft 
LfcX^'y^-V^attttS 7msT\ &3:t>&#£ft& 
A^ofco XU>y JSgmK&HKffi 

ft£o 

[0 0 5 9]fot, ¥XSyM®m&LbVTXV>y b 20 

<D&*wairzmmt, T.mmmicx>%%t.\,^m& 

»±H**fc-*-*«^fcf4IBHH*V»AV IPS 

TH4, SE^giJtaLfe^cm^fcElRl^SL^V^^ 
iWffiLmctWofc. *®a**H4 0fcBI 
4 1 %#IUKWt4, 12 4 0 {4. ««lftffiSgg|$#{c 
*3tt§^OBBiRl^%a(iWrSH-e3&t), ^2 OA 
tXU >y h 2 1 *«FfffC»lt6nT^*»«-T»t4, ±fr 

"tcorztb, 04 i{c^-r<t^{c, 5§g2 0A£«sxy 

>y h 2 1 fc©MH^T?tt«|&$mi38SB2 0 AR^'X 
U -y h 2 1 ic*f LTSjfi/j-ft (0©±T?3l6l) teElfiH^r 

tfXU «y Mc4:3Pto«W«:&ll£0*©±T/3faf;:flSJ 
to, ^SEOBLhRtfXU >y b (Dfp&tti&Xltffififalc? 

y?i±%:b**'f>4 7 zztttmmmictizwi 40 

*^u*aj»T?tt, »K#©T-rs±, ^sa^ca? 
<tBt{ceAs-H ± oms < Kixmrnt 111^51^ 

[0 0 6 0] JB 6 S6W«©/ JS5|gflfi0H!V<* 
;Wc*5ttS^e2 0 A£-b;l/Wi l 3©X'J7>2 l© 
fS^ILftfeO-pJBS, 04 2f4, 8£6HSg0!lfc:j5 
tfSI§ig2 0 A fc-fe;l/1g@ 1 3 £^*;Wc^it&?j-|n]fr 

emfc^oa^wftJBtt^^-rH-ffjfeSo 0j*©<fc? 50 
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UTt;HS 1 3©XU >y h 2 1 feS^^-lf^KJBft** 
SU2ftfcKyW>tf£fi!t£ft3o fcT> Sg5»Sg0ljT' 

ra« a o fcEia»«»*i!HH -e # * o 

[006 1] 0 4 4 Itm 6 *j!g0J©ffiif|gB<DS(l^<D«l^ 

^atr^ffiHt?**), 04 5itmQmmm<Dmmnm<D 

'1Z—ls*7jk-?mX*&Z>, 04 6J404 4©A-BT^ 
•TgP#CDHff®01?$.§ o 0 4 4SM4 6tc^-r*^ 

memm&KoLCDXit. -^©^^xif 1 6tc 

«\ jS^ffl©^>y^VhU^X (BM) 3 4tfi5Hi? 

3 9tf»/££ft, ?<D±.lC 

m&\2 0 AAWSnt^*. flS/j-©;tf^XS« 1 7 

(i^ffic^^nrcffi^ox+^v^x^-r^s k 

tfc*:©^— £/<tX^Y>3 2, X^t>^X7^yi:f 

ftfcT F T 3 Sfttfrniil 3*flHM-SttTV«o X 
^-Vi/AX^-OS lliTFT33 lastf&tf—bMM 
£Jgfi!cU -r— ^X^-fZ/S 2t4T F T 3 3lc*5tf& 
KWV1S4 2lC&ffi-$t\% 0 $/c, V-X1I4 1 

T^Mx^-rys 2 trace-e^t), vu-on 

-r-^^X^-r>3 2(D«M(C{4, y-hJg^M, a - 

S i SttMRt;^^ y*;i^»JMtf 

tl, x-^/^X^f^S 2©«±tc(4^MA' ! Sfi!c5 

m(ch*«hi 3icm)$Tz> i Toi«?n 

«o M^Wl 3(4, 0 4 5lcm-?£o%; 1 : 3CQS7? 

h2 l#Ktte>ftTl/>3 0 MtC, ^H^«®1 3(Dffi 
*3RJEflrr*fc*, CS«I3 5*»frT*IB&«»*« 
fiScfS,, ^5Xlfil 7(4TFTS«i;i^{4n-So 
[00 6 2] 0^(04; 5 iC, C F S«<DfgS5U 2 0 A t 
T F TIS©X'J >y h 2 1 (4> ^n^tlcDE^Jtf^y 

i / 2 TStt-rnTEBsnTfc , »^©K^*^r*fe 

S*V 01 2CD (3) tC^-T4;-5^:^i:XU >y b<DGL 

mm&wmmzn, «»©Eift««4>?iRifc4MW*n«. 

tuai©4;^(c, iS^«ffil 3(4, I T0»*iaWL7£» 

^©±{C7* h ui;xb*m.if;i,xwM(D'^—y%n 

« 0 I^t> XU<y h©g|5^^<4:^(c>'^->^> 

y-rnts, 1 m ciit-x u -y h ^mt zcttt 

[0063] m6mmmxit. m4 sic^-r^vic m 
mnm i z<r>mm^ 1 3 k 1 3 2R& 1 3 3 ©gp«-(4 

•flKaLTWjKaWKK^fcLT^So MkE©4:3 
fc, 'BMWS^gP«'T'{4^a©ElRl*mns©T% ^6 

^i6s«ijT*(4, 04 5ic^-r^dic, n%ff3&mmft*w. 
mmmi 3<ommmomf. ±mmn3 4Atrmmn 



(22) 

41 

3 4 BfctffSBMfcffiflILT, BMtCSli3 5T* 

««wsa«S5»*»)tr s c t k ± *> w»n:ggiE*Rw 
[oo6 4] M4 7 tm4 8i±m6mmmia3t,f%mft} 

fc> tsfsmmt^ y^y^mm i*M7. 7 m s t% 

'** — XD&&0iT*1b'!)* 0 4 9 CD (l) 0>£?rj:ffim 
lil3£)ltLT, (2) £>J;?;&BM3 4?mW& 10 

*aattr , ^#*fBiHi©ffi*t*/.hs < -r s <t 5 e lt 

[0 0 6 5] fcfc, fll5Rtf86£StWK::J3^-C, C F 

a«i 6<D*f[p]*si 2©±jciaitfc^e<o#t)0f«:x 
Wftowrpr*. asesftfisw-eti, «M^s^gp»« 

[0066] 050^ mimmmicistfzmmnmiD 
'**-->Rxtms&*jRirvmb*, m 7 hums, 

u mmm 1 3 5 ^m^ntcmmmm 1 3 tmrnmrn 
3 4^rf j -^/^X'5^>'3 2 tmmicmf&Lfct>\ f- 

x^-r^c s«aojB««ffc:iHi«ffc:»j«-r*ci:3we 

[0 0 6 7] m7^»JT'«, ?g6*jS£0tJ{CJt^T. £ 

Ei*istit*jEicffi«T*s* 0 
%><dx\ m7sk8,m.itmicfa±?z>o 05 utmsmmm 40 

<Dmm^(DW-MmX'h t> . 0 5 2 {±0 5 1CDA-Bc0g|5 

#<DWfB50-*?&«o g§8SU60!|(±, IXlii 3©XU 

y h mmm 2 0 c l fej&wa:, m 6 mmm t m 

1t<D5gefe?S B B B (Di2|n]«i|lc^S«-r§o Sf?8fl§S0!|©J: 
5 fc, X U v h 2 1 rtfc^S 2 0C *«ttfc»&, X u 

*3t), S&S2 0 CaX'J -y h 2 1 ^±SlB(oI^SiJ^rffl 
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CS1I3 5> y-h;U7^ 

>3 l&tfr-^x^-i'ys z^n^nrnm^^n 

[0 0 6 8] i5 3iI5 4(i, Iff 8 l|gg0!l<D T F T g 

®«©it?3^uiwr^iaT^5o 05 3 co (i) 

f«fc?fc> fyXIIl 7tcy-h^©^« (;**;t/) 
§13 1 lfcjfflgWS. (2) T'7*hUy^77^S 
T% y-h/U7^y3 1, CSlffi3 5S^S2 0 

ct«a-r*«5»3 1 2*»-r„ (3) ??-btmm 

3 13, a-S iiSm f+>^;Vffll3 1 3£3S 

Mfig^-r^o (4) ■?«ffi«7tft£te.tt>Bas£ttfc: 

^>*/l/&S$t6 5RO : ^e2 0ClCffi^-Ti)gp^3 
1 4^-r„ 05 4© (5) 7?:3^#* MtV-X • 
KW>l©^?;l/3 2lMIt5 0 (6)-e7*h 
yyy77^ffiTV-XtS4K FWyfffi4 2* 
£*&m?Z 0 C<Dm. XU >y h©F , 3ffl!JcD^2 0 Clc 

mm?%iiLmic$>*$>mzm~?<, (7) tvw :>"•<- 

'>3VI3 3 1 ?:flcItSc ( 8 ) 7? V-XWS 3 6k 

iftgton>^i'h*-;i/3 3 2^^-r5o 

(9) 7IT0I3 4 1^If5„ (10) t^^b 
Uvy57-f}*T?liJMMil 3£Jgj£-T3= copj, X 

[0 0 6 9] JiU:<D *HSS0!ITH:, jBfgttJIi 

3©XU-yh2 lF«3tC^e20C?:^fi!cLTl/^*^ 
*{clt^TXiS^liAp(i*: < , 3BB 2 0 C <fc o T— IS 

T?«» HiWMioxUy M*3£>g!g&&, y-h/^X^-T 

e^MfeT^ek Lfc*V £<Do% HfX(i2Mfi 

[0 0 7 0] 05 5«, ^9Hfig^J^^t?>3§e2 0A 
k 2 0 B^^;WcSia*77|pI^P.S/j:^cO^^-r 
0T-36 0 > 0 5 6 Itm 9 HSI0IJcOH*gi5cD5ll^cD i P®0 
«it0t?$So *^cD^9HjEiS#iJtD/^;l/«, ^1 
Hfifi«?IJcD/^Mi:*3t7§S§fi2 0 A £ 2 0 B©Jg«%, 
*6HSfi«©J:5lc^^'*f^fcJHia*-&,' 45rfiJcOiB|Sl 

^®co77IbJ*<9 0° foS^oT^O, ?S B B B 7>^tt^ 
cDaffi^SE*?3|n]^Be(Rl-r§cDT% 47>«iJcDBE|p]#f# 

/imT'feO, C FS«cD|gS2 0 AltQstf 1 0 /xm"c?iS 
£tfl. 4/tm1?£!) 1 TFTS«c7)^2 0B(±i|eA^ 
2/imt*$!3> ggjg2 0At20B 
©PaJEg (07? 4 5° M^rcft&KDmffll) ^2 7. 5 ^ m 

T'^«3, mm^rm (.mmmivv?-) ^99/tmx29 
im i ^sfsfi?ij k m C7?fc 0 , 6 mmmm 
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T<S 0 

[oo7i] m9mmm<D^fiTit. mkowmfifo 
%><, mmicim 47t048 ic^mnm^tm^nx io 

BfRLfcc fOL/->"XKDiH;7/im, U^'XhWli 
15/xm, U^XhiS;;* 1 . 1 (tin, -fe;WP3. 5 p.m 
£U TFTMiCFSi^Tl 5S©»»r-f 

5> flfco Ui?X h ©if&& 15|im l^X h ffl 

m% 3 o ^ mSTiBftis-e-fc^s i£mm<D&mr>&i 20 

ff<Dg 5 TiJM* — >&5fe£(<: 

BsiRif -y 1 x**sa»«fK:»3e-r s c t x-m 

AW* LU, 

[0 0 7 2] &43, »9HStffi|Tfx ^Sa'^-V*H5 30 
7{C^-T«t'5{C^L*:^feO{C-rntf, llirtf 4 

^aw^«ft oKiRi^r wws 3t»nft if com 

^piOfiT^Si;^,, COJ;?^f>fe, 05 5© 

[0 0 7 3] ^9Hfifi^|{C43V->T«, YtJymfflZWL 40 
tLTfI12, 1 3±tC^yHf^fCJBftLfcSim#0 

So MSG©* •?(;:, titxu-yh^gftsi:, ^oi 
So 05 8(4, c©5afcwwr*HT?»»), cc-etis 

*. H5 8© (1) £jS-r*3fc, 50 
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£(4, S&H^l 4(4, (StixSEfcEftLT^So M 

H2i;i 3<Dmzm&.*mu-?z>t. wm\ 3©jg}a 

4J4C©«HUcSltt«:*lftK«<. 
—#©*&(4 3* ft&?j©flHS(4*^B 
*Wre*t>, S^BMI*?(c#$ILTl/>&fci6, *©S 
jft (ir^) SflT'te, 0 5 8 CO (2) (CjjVf «k? (C, « 

#1 8 ©# isjtffs^-f s» »»«^ 1 4 (4«i? 8 cD^rrpjtc 

ft*£f S t , **Bi81H«rt t^'J-U ^ffiNttft&ft 

[0 0 7 4] C©<fc-5&UA-X?-n/F©5g£(4, 

yif^cKttS^fe|lI1«T'SSo 05 9(4, Sg9H8g 
ffil©S^yif^teHiaLfcSSB»<*-v*»t*fc«|iaK:4B 

T'feSo 136 014, S'aU — U>fi»Wtt9E;£ft 

fc§P#5 l©ttjfi£&;*:Lfc0T\ «BEWitin^f©?KS^ 
71 4©«f4^lBl*^?nTl/^So eiOWTftt, 

iJTfco -tr;W9(4 3. 5/imtLfto i'a'J- 1^>H$8 
A^^5ti/-cSP»5 1(4, WEWSp^f, f4a6«^{c4;S 

%ufaffim?5fa£*.z<mr<siz>®mx*2b%<, 

{rFS-eSMHic&So 
[0 0 7 5] m9Hfif5fl»J©^^1f^CjaftLfc^ 

m^tl—V frfeWlte if©<fc ^ ^:^(ci3t/^T{4 / > LM© 
*^5b^^Tm^.S^i:i¥(4ns^A^^LfCo H 
6 1(4, JB93«iflf!l©«»/<*^Hc4BV^T, B^rtT'll 

[0076] 062© (1) (40 61 (CfetfS A- A' 
©8rffi0-c?$>D, 06 2© (2) (4B-B' ©»fffl0t? 
$>So 06 1 (C^-T<fc'5(c, A -A' ©Wt®T(4, ^ffi 
©x«y ^#jfi(CH< M^. S««*«a6*^ ^ffi©x>y 
#3fi(C(4H<M^S^(4^^o cniC5ttJSl/T« 0 6 

2© (1) (c^-r«fc5(c&fl(i©x>y^#ifi'z?(4, m&n 

g(cJ;SBE(Rj«SiJ^lRli:^# <S^SA\ *rffl(J©x-y 

iSimxit. m&mmc zzmfommtixmznrci&ih 

ttV>mW5 Ip1 £2§g(c =kSE[olffiSiJ73(^(4i±KW-St 
LTV^So WI«K, B-B' ©»rffiT*(4, SHOXyJ? 
#ifi(cH < m^.S««*^S t\ fefflij©x <y ^#ifi(C (4 
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m<&7i%>mmz%:<, ctucttfaLx, 062© 

ck 5ElRl8lfM?j Ir] £ < B& S £<IJ©X -y s;# 

[0 0 7 7] JULh©«td»C, WBEfllftlW, 
OX -y ^©&4&«J*fc: <fc SEftlSi*WjT?« £ ftfci£H# 
: FO«»35ri«««, *Bfc*SEi«a«llPWiRii:*#<aa io 

(K^^y) *raS£L, *0^lc#^flW9Elfttfa. 

WfcisttsaftWttofiT^ewttoiSTftHoianHW 

f8£LTVS 0 

[0 0 7 8] 06 3(4, mi OJISS0IJ©!. C D(C*5(*S 20 
£iB©«#E«*jn-rH-efc*„ HSS^LTmii-rS© 

c o&#££^1HM i: up tf , * ftJiW©gfl#S:S7f;ffitie 

3» ^©fc#>, TFT, &t>*-te^ffiH£/SX^-r>(DRg 
©SP^tca^-y^ThU^T. (BM) £t>f(4*ftSjSft 

[0 0 7 9] £ 1 OHfi&0OTf4, CFill 6©*ffr 30 
(n^E » *@ l 2±©«^flWKr|^)»»tegSe2 0 A 
B*®H1 3©x>y^(cJ:9£LS*4i6SJ , iU;: 
**Efa«ffl#fcttJ*fc*#fafc:Eia£Mrt*£i;S<fc 

■5 tc Ln^ 0 0 6 3® ( i ) itmsMmm^m^: 

Tfrhs SfiEfa&SA^T&fctoT^SWT, 

4 i2, 13 & # ass 2 o a <Dmmic iz&mmic 

ElwTTSo SJE^rffMnrTSi:, 06 3© (2) (cjjrTJ; 
5(c, yfoH^i 4tt«W8tcgjfitc£5;£iRjfc:ElRrf 

So s^ffi^-etiM^gi i 3 tfte^rdb, mmwm 

1 3<OX«yS;ifi«*^a5%««^»C*HJT» «l?(4£*i6 40 
(c&-g> 0 C©f4*ttW©rc46, fflfli^Pl 4(405 8© 

(2) icSVTi'Stcg^igrtOElSjt&fcS^lRjfcE 
foLcfc-SfcTStf, ^§E4 2©ElRl«^fc«tO06 3 
© (2) (c^Ti^c, S^flWErtoESlkraWiRifc 
EirtTSc t(c&S 0 

[0 0 8 0] 0 6 4(4, mi 0*»«(fc*ti-*»E/<* 
— >*7ji-tmV&& 0 06 5(4, 06 4TRTH 

/^»#*Jfc*:LfcBlT?;fcS. Mil 0Hfi6#JT(4, £9 
*!Wc43^T0 6 3©^E»£||31TS fc#>, fflffift 
2Se*KW"CV*«, VA?3i£T\ K^^fclW^Sfcl, 50 
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sd0ijtc*jits^s?ij©/^^->^-r0-z?sso 059 
n/cgp^©jfi<{c, «ffefc«i»ggiB5 2*aa»Tv»*„ 

C©*ii!j5gig5 2(4, *flRl«®l 2©±(cR(te>*lS?? 
jg?U2 0 AfC^&tfoTfcO, —fl*:JBJ«S*l*. fflffij 

2*mnc%>ftx*\t, 06 3(t^-rw#^ns£ 

ft, 0 6 5 (c^-r«t 3 (CiB*«ffi©X<y ^gfl^KfcttS 
Sett**? 1 4 (DEfttf&j^ffittrtoerii t—$k?%rc 

0 5 9 r-mmztircis ^ u — u>«ia*4WK*n 

-f, S^fifttflcfLkLfCo &*5, 02 5 8(4, 06 5 (C 

*5itsffltbf§e5 2*mmmmi 3©x>yi/-(c*fft-rs 

«gl£ft;&*">^fco 

[0081] mi ommmxit, zz&tLXT* 

iiti^jSBfefrs©-e3>h^xh*^±-rSo 0 6 
3 &xf 0 6 4 t«, a^ffl«n(cffl«n F * -f 

frOtcea* (iff) visits c i: bI^ts So fcfcU 
g&(4T F T«S«K«tt*C fcw«eaii»»*o 
[0 0 8 2] ««^F^-r>*M¥8W±x JSa^ElPlM 
SiJ^^W-rsfe©^^^^^©.};^^:^©^^.};^^ 
^.(4\ Effi]^(c^iK^if©!|tScoMS^7t*M*f-rs 
i:El^l77(R]*^feSci:A^P,tiT*5'3, cti^fUfflL 

MftFt-cymffl^mznm.xzzx, 066(4, ^nm 

©Sl*KcJ;SElR]^lRl©^{b^iJiWrS0T'feSo 0 6 

6© (1) ic7n?&5ic, m&micmwg&fym*:mm 

L, ^<KC-?3©^^P.feS^fi, (2)^(44 5° 
©El^75ri^A^j£A^^n^©M*f>3lni(i:fflns C i: ^ 

ajp.nrv'So 

[0083] 067 (4, mi OHtt0M4B00l«^rB 

Mffij^e 5 2 icjttiarr s t f tss^e^©^ 4 
3(c^Bi4 4x*7jk?j;fafrc>mKmzmMi,rco ctuc 

it), §15^5 3(4, -fe^aSl 3©x-y^(c*3(tS^i6 

«w©^#*ffiia-r s^riRi(cfl!i < EiSi«sij^«:#-r s * 
3(e%s 0 ttfoT, 06 4(c^bfcmi ommmtmm 

©^J*A^e>tlSo %*5, 06 7T*(4, TFTlSiiC 
©ftfcJWMtJSatLfetf, CF1S1 6{|iJ(C©^, X(4 

TFTifitcF WRowwrfc jairr * <t 5 lt & «t 

V. *33, ^yi-i^©MI>f77(nI(4, ggtf&ftic^SEtilft 
■ «*©5Mti:» «446«W(CcfcSEla]M$iJ^fc©^5>x 

(c«t osjKcta^-rs^s^So 

[0 0 8 4] WW.K^^>«ifStt^MMSffli7 

v'T*^ C ^^^^©^^^©^^©ElnJ^© 

^S^fiML, a^«R^rt©fS B B B »?©El^^^2S 
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stco^rwrso ia6 8 nmsoxy^K 
*^-rH"P»So me 8 co (i) tc^f bum 

ffil 3©xy5>fcggg2 0 B*1HB2*lS<fc'5£-rS 
*\ 0 6 8 CD (2) {CjjVT BMIW&l 

tlSJ:-5{c-r5*\ 06 8© (3) JCTjcr J; -5 tc, a& 10 
til 30iyyc»LT, C Fg«l 6ffliJ©S?ig2 0 

a itm^mm<Dmmc, t f tii i 7 <wj©s&g2 0 b 

[0 0 8 5] 06 8© (1) t (2) HigWS 1 

s 0 zcDtctb, m^mm9\-<Dmn>mm' ; E(D^oX'&r> 

T fc , ©Eft ttfir 5 « * < * 

^fniMi^nSo 20 

[0 0 8 6] 168® (3) ©e«*fl:|Cj:tt«N MM 
MM 1 3©x»y j?k:43ttSjSW>*Wfe:**ElRl««*fc 

^fc<fcSBica^j^j©?5rip]3b^— &-rs©-e, K^-r> 
(3) fcffla-rsEKfeffijeseRLfcw&wxy^ia 

»©II5:itIT*fe5o BiSWIl 3©x 

•y ^fC*TLT\ T F Tli 1 7 ffiiJ©S& 2 3 B ttg^Si 30 
«©««£, CF8S16 «ij©8» 2 3 A 
{cEB£*iS<fc5fc:t-So 

[oo 8 7] 07 os, mimmmtmmicY^-fz/m 

LCDT\ 068© (3) ©*fF**HLfcgSe?>J©E 

^j^-ria^feo. (i) tc±«fr?>jifc¥®@3\ 
(2) K»fffiH*^"ro @7oo««m s^e©^s? 

O/iratU 2»©»R*aS»)^t>-e-fe»K33V^T, T 
F Tg«©g&gfc C FSfi0^e*^S(c8Bt?tlS« 40 
mtlsfco ftfe, 06 8© (3) ©3MWHgi£ftSfc 
46, T F TI« 1 7 fCfcVTHu g§e#BiSSBffi 1 3 © 

immEBsnscfcfcfcsjbv nantsi 3©Mtctty 

-h/^X^-T>3 1 ^igttetlTV^fc:i6, B*«ffi 1 
3©RBfc:EB2nS2g@{iy— h/%7.^^>3 i±fcfi[ 
B-TScfcfc&So 
[0 0 8 8] 07 0©L C DT*fit&fc©J;5&it?£L< 

^5ftfc. &*5, 0 7OtC*3V^T> BJiIWi 1 3 ffflfcl 50 
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EB£ttS5?g 2 0 B £Bfg«@ 1 3 ©x <y S'tcEB? 
tUi\ 0 6 8© (1) ©&##§Sgi£*U ^©EBT^ 
S20At20B £i£©«t£}cEfi-f 4Uf0 6 8 © 

(2) C*ff*^I?n5. X>yy±X«x>yi?£*f|6j 
■T5fi[fi(cEfi$tli.^e«, T F TitlS 1 7 (IRcEfi 
LTfe, CFl«16l8fcEiUfei^ Sffi©^ 

t)^t>-ar©-rn%#i«-rsfc, tftisi 7mcot)i 

MM 1 3 ©x-y c LV\> 

[o o 8 9] 07 i ti, gij©^#— >^©^er% 0 

6 8© (3) ©*ff«^SbfeJBl 1SIS60IJ©LCD{C 
fcttS^jg?j©iSylJ;£^?-0T*&«5, (1) fc±flj**5 
(2) fcBfBH^-To 0^©«fc7{c, 

TJRSMBjSLfco <l©j;o^e''^->'%^ffl-rtx 

©«£■&, *^©e«©i§je/^->{i, -fe/i/msi 3 

>3 2©±fc:EB2*lSCi:fc:&So 
[0 0 9 0] 0 7 HCfeVTt, -fe;bm@l 3fS 

{CEB2nS^ig2 0 B%T F Tlf 1 7©-b;b»«il 

3 ©x -y CFIH6017 s^KWift-r sap»te 

^•Ttltf, 0 6 8© (1) t (2) ft 
So £©«#*>, ^g«TFTS«l 7W©-tr;l/TO 1 
3©x>yi/*{c^fig-rSJ:i;^M$LV^ 0 7 ltlt fi 

Lfc0!l^ Lfc^ JgT-fc S fei6#El6]^|nl 

Ct*^^.6tlSo bfrU 05 9Rtf06 lVmWl, 
tc&olc, H6 40*5a:*fi*»tt*V'>l8»>-fe;MWi 
1 3 ©X -y S?ftjET*ff S L< ^V">F^-f >«%9fe"T S G 

ccotz.it, m7 2iz7jk-r^oicmmLrc^Bt!^<, & 
mm i 3«icffiiiLrc^^ffiffl-rs<itA^^p»n 

So LA^L> 07 ZK7^tmU2 0 Ai:2 0 B^JgfigL 
fc»^-{C{±, B^l 3©T7?^Lfcgi5^T-ElfilMm*^ 

«W$iJ»gi5 (TFT) 3 3*^©^SIA^S^:Sfc 
i6, JT^51SA^T-rShV^F«g®^CSo STjJEj© 
B^lC^fLT^^^tcaftL/c^eyljT*, 06 8 (c^ 
Lfc^iE©-tr;l/«®©x -yv'tcWr SEfi*#£\ 
T©x-y^T'pfc-rci:{i^prffiT^So ^1 2HSE01J 

[0 0 9 1] 07 3«, ^1 2^66ffO(cfettSB^«ffi 
13, y-h/U^VSK f-^X7-f>3 2> 
T F T 3 3, Rt>*?!|e2 0 A t 2 0 B©fl£tfc&;5Vr0-J? 

feSo 0^©«k^(c m4nMMT°i,t, mmmmi 3t 
^e2 o a 1 2 o B©s^if ?ic®«bLrcmucett>& 

rcmVibLTco C©}g«T^ntf, E(SlSm{iSI^-& 
■r, mwwssgP3 3^6B^«® 1 3©^*^©^^ 
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y-hU7^>3 1 tliSgWSl 3(DBmc& 
[0 0 9 2] tens. l±£IEB£tl 

z>3z&*mmw& i 3CX7 c f msL i eoi7 
wcttm-r&smicmmtntf. m6s<D a) £ 

(2) 0*ft«^eS«tlS. CCO^fe, ggfittTFT 
S1S 1 7 fflJ<OBig«8i 1 3 OX >y ^kUgfiScT 3 C £: A^S 

fib, 06 8<D*#*^S^tl?.cO{i, y-h 

V3 2fC¥?Tftx^fco^Tt;iiit£Lftl/\> ^Ofc 

fCftO, 05 8*^06 1 T^LfcF«gS*^C^o 
[0093] 07 4&. fg 1 2«iHOBMlOWM 
111 3, y-h/^X^-T>3 K ■7*— */«5-Y>3 
2, TFT33, RtfgSE2 0Afc2 0BOJB«*^r 
H?*«o 0 7 3©I1 2^fi6^ljT-{i, WWliClBm 

i t^^WtejBftUfejettteLfe^ -t;Miffii 3<d 
>3 1 ttacK-pT*— */^^-r>3 2*^>*y-tfy(cHft 

Lfc^KfcftS^SKi^Scfc&lU'flg-e&s,, ft*5, 0 
7 4 ?&g2 0At2OB(i, WiK#{;:S£±z:LT*5 

X7^>3 2CD±tC{£3tig2 0 BtffiStffctU 0 6 8 « 

(3) ©*ft^Hig?nrV5 0 0 7 4 ©BEBtCfel^T 

H 1 3 CDX -y S^Xfi C F £4K 1 6 COX >y ->*{C^[p]-r 5g|5 
TrfCff^cTtUi*, 0 6 8<D (1) t (2) ©£##SI3i 30 
£ft£ 0 ccr>*&fe, 5g^±TFTSSl 7{WcD-fe;l/m 
111 3«i'r>'lcMnci:i<gSl,^ 
[0 0 9 4] ftfc, 0 7 4 cOgBBT'fi. ^#-7*— 
X^-T>-3 KCffi%tiH®l 3CDX<y^gt^JoT 

^C5„ 07 5t±, mi 2mmm<Dm<n&&m*7ik? 

07?&& o 07 5tc^LfeBB»«> ggiSQJBtttfifilRl'i 
T^IU^C^^otcLfctcDTS^o CtUCfctK Big 

0 7 4 £ 0 K&JBfcifi < teZfcSb. m^tim 40 

[0 0 9 5] 07 6«\ mi 3HSg^JcD-fe;l/*@l 3 S 
y-h/W^^SK f-*/U7'fi'3 2 > TFT 
3 3, &tf^e2 0 A t 2 0 B»^^-r0-c?^Os 
07 7(40 7 6 ICTjkLfc A- A' BrBtB-B' #rST* 

^ywtcaftLfc^e^w-rs^©, ait 
mi 3 cox «j vsf&oimtbmmc <t s ^»^fgM-r § 
fcJ6, m i o HiSg^jT^ia^M^t^^ f * >m 
»i*a*«w\ mi zmmm-vim&mm*wwic 
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l\, ^-CT\ mi 3HSS0IJT-&. 0 5 9 fc 06 lfclTjVr 

<£ ? *Eiaa#as n» $ l < * ^ k * > c 

^r^"vv^VhU^X (BM) 3 4 LT^lc^ 

SLftv«k5fc:-r5o 

[0 0 9 6] 07 6tC^LfcA-A' ©gi57>fi^46*# 
<D^S£gW-ftV©T\ tfeS5i:|^mtCS7 7£0 (1) (C 
^•r<kd{CBM3 4^-»< U B-B' OgP7>{i^i6« 
#cr)^»5b^#VcT)T^5llt Jt^T B M 3 4 <D<m*fc < 

LT^^nft^jc-ptt-rs,, cnT'fentfa^pf^ 

ffiT-r^ci:«ft<, 5£m>3>h^XhcD{rFfi3Ei; 

LfrU BM3 4©HSBii»*rr*;rcii>, P^P^ 
tf&S^LTS^cofE^jWST-rSo L#>U BM3 4 
©JfthrrsflSffetrafeS < fttfnOTHfc&ftSft 

[0097] ix±<dj;9{c, mi om&mfrzmi 3m 
m Litmamvtt. f * ^ y««^s*Htt sctia 

IB(Rl^»8B{c«^^r £ i; , F^>< > M©J¥©£O0I57tT' F 
*^:y#i 80° Sfts^rfifciJ-SJ^n, F^-f>Bo 
«WSP^r 05iS, S*X{iXU>yh±) fc«9 0° ^tt 
Jb^Sft « «^ F^-Y ^> F * > $>^*b ft 

ftBg<Jl*£»««, ggp^£DffiT^rfS^. *^Hf< 
S^TLJi/>h^W$?ft t iIuj&D TF 
T ?rffl V > rc^ B B B*^S«T' P^ P*«ffiT * ^ SB 
fcftSC SWK*Rt*5£**<*?>, (ICfeTF Tgp^r 
^*^Hm«9<0«H%ii^-r & 7" 5 «y ^7 V h V ? X 
(BM) £r^7T*5?K T^^rcltPjBP^cOffiT^JS^ 

[0 0 9 8] C S«®{c«t5fflffil§a (Storage Capacl 

07 8© (1) it, mm®m*mTzm&>**Mc33V 

2>Wmm<r)&}&*7ii-?MT*&& 0 0 9 fcl^-r <t fc> c 
S«ffi3 5«-b;l/S9l 3tc0^tC^m«^LTS 
»^^«fi!c1-S<fc 7 fc-fe;Mt« 1 3 t*miC&f&Ztl 
^ 0 C SWM3 5ltn^iymmi 2 fcl^CSffilcSflS 
tl^cD-e. 07 8<D (1) (C^-Tiptc, ^S(Cj;S^ 

»i ttt.mcmm®m2tti&f$.znz> a mmi^mm 
9i*n*^Tftt>ti, ffia 1 icmtf-t'n&WE.hmWi&mz 

t*tfijf?n§o «S!J^«2 fiiSal 1 {Cirb^T/^X^-C 
yft H©«Ea<bO»W**t fc < V^T% V 
>y7j:&fiHWU T F T*7tSlc<t5«/^fif0«ia& 
£fca»**t**o CSIl3 5^Mt5i^(cti, ^ 

D-bx%ffiB&{c-ri.fc46(c, t f Tig?*«^-rsy- 
h (y-h^x^-r» , y-x (^-^/^x^-r 
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» , S5WiFW> (-tr;l/) J1(c|rI— W 

^6.^aW&*HTf«J«SnSfe46, C SWM3 5 t> 
±EOi3fc, C Sttat4-fe;l/*Bl 3 
i: 3 Fffte*J«*n«fci6» C S«i»95#(4S^HsiSJ; 

[oo9 9] ttii«^w4^jnH7{bws«>5ns 

H£ Life «fc 9 te«^aK<Oift±©jf£«6gSE J WMSteX U -y 10 

>y h^&ntfBM&ifT?i&ft-rsCfc#M$LV\, L#> 
L, cn«BBP^*«T2^SSHtc:9:Sc ^cofc46, 

[oioo] 07 8<d (2) a, Rt->ffi<D£jB&£fts 
m? zm-sicmx. znz c s nm 3 5 tags 2 0 a 1 2 

0 B ©BM0!lT?&3o C S TO 3 5 <D— gP(c(45§g 2 0 
A^OB^fiftS^ot^t^nTV^tf, CSfi 20 

3 5 <DjfhmtPfc^(DT\ a&e>&^gi5#fc#aE-r& 0 

H7 9tt, «1 4Se*0Bfc33»tS^SE2O (20A, 2 

ob) i: c s mm 3 5 <D&w*7jK-rwr*& k> , co # 

±ffi03\ ( 2 ) ^KfMS^^-To 0^<D <fc 5 (C, C S 
113 5 (4#«iJ£tlT, ^20A, 2 0 B ©T(Cl9tf 

sti35 ttm^offia»^<&RT?» «o 0 7 9 © 5 *k 

#»J£nfe#C SWi3 5***>#*Ui\ 0 7 8© 

(2) fc*VrcS*«3 SfcHCffiMtCfc*. Lfr£>, 
i797ttCSfi35t^20A, ZOBat^T 30 
149T^«fe«), IWP*OffiTt4liaiWfcC S««te 
J:5ffiT»©*T'$5o ftoT, ?«E*»ttTt,lllP* 
teiETL&vcfcfc&So mi 4SU5&0iJ©iBB(4, 

[o i o i ] 08 oit, m i 4m&m<D%mmi£$5ifz 

mmi 2, 1 3C0XU >y h 2 1 t C S«§3 5<DSEB£ 

*vrH??*t>, (i) ^±i^« (2) 

> . xu -y h 2 i it VMymm&mt ltak =t 

\i\ zcT*izmi 4 mmm t mmc , cs«i3 5*» 

WLT^tl/PtUfcXy >y h 2 1 CDg|5#(c8BSLriftXft 
«)tLt^§„ &*5, C S«3i3 5<D-gff-(Dffii|»t4|S0 

[0 1 0 2] 08 u4, mi A$mm<omtem\c%>v% 

Wm\ 2, 1 3©XU-y H2 1 SSH3 5CDBBH;* 
/TtHT?*D, (1) **±B5BI*, (2) tfBrSH&i* 
to ^^^y-tfyfcHftLTV^J-Xnti, 07 9 £1^ 

ct?$.^o 08 2«, mi 4nmm(D%mMici3if?>u 

Ml 2, 1 3CDXU>y h2 1 i:C S«H3 5©E@&;S 50 
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-T0-e&<x (1) #±®03\ (2) #BfiB0^ 
to C (Dammit. 3§g20A£20B 
7?tf, CS«S3 5©liaj:»)t.*#V«d"e» ^2 
0 Ai: 2 0 B©X-yS?gMc*feSLTC SCi3 5£ri§ 

t), ?§e©]l±#j£{C#ffi-rs 9 0° 7afflft©SSS?S 

[0 10 3] C SttS3 5*$MR|LTF*-f 
t0gp^{cS2»-T &«$(4, F* >-MSiJ^Si: LTS# 

*ffiffl-r*«iate*,afflRnii-e»So J-x±i&fELfcmi 
4 *flwfg-T?H\ fx* v*w#a*«ffl tfc«^«p^p 

*OfiT*l»±Tf**. 08 3(4, mi 5 3GBK0M)3gjB 
/^->^-r0T*feS o mi S^JtWeti, ±TOl 
S(C^tl J PtlIt^cD^2 0Ah20 BfcWfcES 
L, SS©^®*^mfc^F(C, Cft£cD^2 0 Ai:2 
0 B#2Wcit£(c£M-r3J:-5(cBg«-r3o mate 
«JBE*WSPL*V^«fi|7?(4, *»$^P1 4(4«£3t®fc: 

HLxmmcm\tat^f)\ m&2 o a 1 2 0 b<d^®# 

Jfi©?K B B B »^(4^ffi(cSlt(clBroi-r5 0 fi^oT, c©« 
917?, gg^2 0 A 1 2 0 BtoftStti&att&^mifiitt 

lt*5d, Lfri>m®(D?3fat>m&2 0 Acoimtgzm 

2 0B^D^tJfiT?9 0JSM^oTV^S o «ffiiat«:«JEE*0] 
$*U2 0 A<O^Jfifc^2 0 BO<tJfiT'9 0jSS^:i»73 

0 2(^L;rcTN£>t|p|CT-&t), «JE»m*n^0 2 

<d (3) (c^-r^T-fet), wEsnm^^ (1) icmt 

(C, ^1 5*jfcfflHcfeV^Tt4, §§S2 0At2 0B-eH 

[0104] 08 4(4, mi smmmictsifzits&mm. 
•rs07?ss o 08 4© (1) (4, WE^Biinb*^*? 

^«r^L, ?K B l» : ?(4S«(cSil:(cia[RlLT^So «JE 
^rfflAp-rSi:, mi 5Hj5SfiRJ©L C Dt?(4 (2) (C^f 
&oiz. ^^Xh-r5J:5(i:«<o iint^fLT, mi 
HSS0!|cOLCD-e(4 (3) lCi]k-t£olC^ ^(CSLT 

iSiiLfc^, (4) fc5^«fc5fcRC2fiaMcElnrr*o . 
-iSWfc, ^S«r^fflLfcVA73S©LCD(c|S€»-r, 
LCD(4^-rxhLr©^k(4iSjST^»3, mi 5Hi86 

[0 10 5] 08 5(4, mi 5SS|fig#J(7)LCDCDm£!# 

tt*^naT?*s. «Ai#ttt4, mimmmcDVAtt 
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h%> 0 08 6© (i) it, mi 5mmm<Di CDT*6 a 

BW^*fT5«*©, 1 3 2PgI«B, 4 8 

PgmB, 6 4PgiiBtll UPglSB) i:<Dffl£D^t(c*3 

JE«F»K*EI8 6© (2) (c, SaiRj£r#fiJL&</^ey F ' 
P<-f >VA*aojS»j*A*BI8 7© (1) fflSK 
^©TfTfc^efcffiJBLfcv^F^-r^V A;£5£© 
JS»»«*BI8 7© (2) (Co***. MZ.l£, 10 
S^OJS^j&KM:, T NttVlt 5 8ms, W 
>V AT^T'til 9ms, F^-T A735£T*« 

1 9msf*«Ot»U, Si 53!ffi0!lT*(i 1 9ms 

m^ojesafttt, t n^s-pj* 21ms, =es F*f 

^VATjST'&I 2ms, ViVf-F^^VVA^atS 
1 2msT*8<Dfc»LT, Si 5 MffimX'te 6 m s £ 
fft©VA#3fctt^Tt.S#T?*.5o £HfrP>l 
6»»IB'\©JS*»Ktt\ TN75-ie-eti3 Oms, 
K^^>VA^ST'ii5 0mSs F^-T W AT? 20 

ST*«1 3 0msT»**OlC3fLT, Si 5H0E0IJT*« 
28msT-fet), TN73^tl^CW/l^&r>, ffi©V 

©*S*i*«ti» TN»ST7tt2 1ms, t/F^yV 
A73ST'{i9ms, V^F^VV A7jiC7?(i 1 8m 
sT*&S©f;:*fLT, Si 5HfiSfi!lT?«4m s 
flfiOif©*iCJ:t)fefi»Tf*ofe. I P S^Stc 

o^Tf4, ffiOj£^»cJt^TJS«a«t4#ttK:ji<, £ 

7 5ms, £Hfr £ 1 6 ftMSsMOftSjOKti: 200m 30 
s, 1 6P8PBfrP>£H'MDJESgaB{i7 5ms-Z?&o 

[0 10 6] CcD<fc5{C, Hi 5^$j#IJ©LCD{4, H 
ft*ffiRV]&8m&t i^ftg»T$5„ 0 8 8 t4, 

±fe© <fc 5 fcy^r x hg© v A73^H3S-r§ffi©^e 

^*->5:^tHT-S65. 08 8© (1) T*f4, ^ti^ 
LT^g2 0 A t 2 0 B^tt, ^ft-^ftWgSetfSS 
©0IJTH4, 08 3 hteS^SmTMOOy-YXh^i^ 40 

■easo, [Hie{i«^9 oaf-ro-rnrv^So grc, 08 

8® (2) *ft€ft<D*tfitefift)6:2#|6MCSE 
tf, HVHc3SM1-32gjg2 0A£2 0B:&ig«\ 

[0 1 0 7] 08 3&t>*08 8fC*5l^T, 2#[©S1g{C 

t§«-e>ftsg&e2 0 At 2 0 Bti, jtjtrsi-McsgM 

tl.^SttS:V\ 08 9t4, 08 3©?ES2OAi:2O 
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»tfg£S<ifct;:&So 

[0 1 0 8] Sic, 08 3, 0 8 8ROT8 9T^Lft 
2§iB2 0 A £2 0 B<DWt>K>lc*V y F£|gttT&|5|« 
6 ft fco 0 8 3©Sl 5HSS0IJT-{i, 3&g2 
0A£2 0BT'B;i;ftS*m*, g&gJfifllfClt^Tcpife 

iBj#ftft- s £-r<&s„ c<Dfcib, m&w£iz.-?2>rcibic 

£ftSo 9Q&5=3Q£1SiZ9l£(Dim&&<aV*ft 
46, »©ftaMWfeokfelSWjWBf"». c©ft©g|5#T- 
OE(SlO^SW*g|5{cgt>0, fCfflWYXH 
^©KS^-SofrD, ftTSKt-T So CO 

ttT't4&<, &Sg|5#tf5fcfc:BBfaL, ^fttfJlfflfc:£fc> 
ot^< fc*6, ^igfr£«ftfc4';*jTO4JS^&8# 5 >I 
<&So 0IJ*{4\ 08 3©<£?{c£MLTftS1$ 

^IE^fc^S*^{cfiE3PPIA^et>S^, 08 9©<fc 

core*, *wiE^r»j:0¥ffHa«T?a&*«^ 
sfc*, 09 otcjsf i*©**afc»t*B«a: 

^g2 0D *»tJ-« 0 ^J^ti*, 2 0 A £ 2 0 B (4, 

5 ti m, 1 . 5 n m, ^OHPS^r 2 5 /x m 

t U ^S2 0D ttlSffi*^ 5 ft mCDjEJjBvmftmt L 

fc i: c £ , jura js&aft*ffl* e ft ito 

CO 1 0 9] 09 1 (±, 08 9 tDm&>*Z — >CDlfr<Drp 
^tc^«rtattfe^l7?fe5c cft{cj;t), 08 3i:|^1t 
&^«*^e>ftfco 0 8 3, 08 8MH8 9T*L/i 
3&g20A£20B S«fiKT'«, §«S 2 0 A t 

2 oBoie^oa^asorapg, -r&t>^?&fiB©«£ 

t^L<*SJ:5ic-rft{4*, |ge2 0 Ai: 2 0 Btf£M 
■rSgP^T'^^WJS^^S-rSCtA^T^So Cft 
fc <fc 0 , X^-^^rffiffl-T «<ess^4: < ^ So 
CO l 1 0] 09 2(4Sl 6^Sfi^JtcfcttS/^;HSig 
^•T0T*^»), (1) ^fflJB0«r, (2) DUBOIS 

?fc*g^-rsgp^o^0^-ro sfc, 09 3tisi 

6RftH"P«*. 0^oi5{c, si e^asw-efi, — 
^oWRo±KB*tfc«« 1 2 ©±tei«asLfcv h y 

^7.«{C^g2 0 A^J^fiKL, flW©S«©««B±lC{i 

^-rs«^o«p^ffi«fcffls-rsffl[SfcE3ft8s«o^ 
e2 0B^^-rs o 0 9 2© (2) icTn-tmmviz. 

01 2© (2) tejjtrjBWPElftiWMWSft^ L*>fe± 

Tfe*^n{c^»j^fts„ ^RStca«am(OEiK 

*©JP^) ^3. 5MmfC, ?liE20At20BOtt^ 
iPlO^Pi* 1 0 n m(C, ^©1«?^5 /imT'lt^Lft 
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ns*T?tt» mnrnm*. 02 2iZ7nLrzmimmm(D^ 
[o 1 1 1] 02 5 7 ti. mi 6mmmG>mmm*7a* 

Bt**), (1) tt3SB**— >*» (2) 

^■To commits mi 6mffimwhvzxvi<D9* 

t>-%, CFS«1 6<D*Hl 2±(cge«-r§s§®2 0 A 
*ESft«Ri:U TFTMl 7 ffllfcD^lig 2 0 B £XM 
Lfc2^7C<0VhU^X«i;-r* o 2813 2 0 A&Hffi 9 
©1>£tf:B«U ggiB2 OBttBJiaE?>Jt|H)i;e'y^-fc 10 
U H*9©HI©^;*5Y>±K:I»rs. fet, & 
H^rttc*3i/^Tjgffiti4'Oc075"[R](i:gElRl^tii.o 0 2 5 
7 CO ( 2 ) fc^-f .fc^C ■!R<Dtti*T?ttgge2 0 Ale 
.fcoTK^Vft^WSft*. Sft, Mifgl 3<Dfl. 

<DX\ SSL.ftBlRl5MPj35WfA«o c'ogJBflJTtt, H 
£B2 0 At3Z&2 0 BRtflS*®® 1 3C0X-yS?i:cD^ 20 

S<Dtt3§g2 0 A(D&X2b%>(DX\ mMf*iX*m&<D&lsb 
[0 1 12] £LhaMflaLfc»lJ«JIP^6»l 

va, m£h<Dmfa*ftm? s f * -r ^gnw^© t 
i#sr-$5 i^x h-eHff*nfciae*«ffi lt*5 
*> . ctnb(Dmm^m±^.t ^xzz&commco&vvzn 

© 2 sitf & o „ sDSro^MSfeftj^ »js 3 n& » tiara 6 

teH^StiSiMS^feSo JMfcWfctt, l/^Ki, 32 40 
[0 1 13] $-T, EiRWttOiLSl*^. JttKttptt. 

So -r*t>-6, swomm t f Twmmn 

fSUtt 1 0 12 Q c mfi£Xtt*-ftJK±®tt) fcHlSJfiU: 
C0ffl(c^$nsfcl6fi:«, 1 0 12 a c mJW±©ffl*^ 
t> , 1 0 13 Q c mJK±7»*nfcOSfca* # 
fc. 35Sil1f14C0«^^P, v l^X h^cOiST©®^ 
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fit (p**£ tmmtmffimi:?®;&zw) t>\ =t<Du 
^^hT(Dm^m<Dn^mmicit^zmi ofgj-xT© 
m u>v—?yz.thxm\/\ oj^±©ffl) -e&s 
c i:MST'$5„ mar, i^>*x hfcmnu *^3 
-ess*^ ffojyicoi§tt4s s c*^j i o) nmsi/z 

(.W%.i£1fi3. 5 |im) CQf£f£ 1/3 5T*&3„ CCD* 

i o«i:^So i^xh- (jtmm) it, *<d 

[0 114]«oT, l^XF (OmmiC J; 

%iHipj^»e»n?.o iEWto?ft5i:, ?ss^a« 

»-r*««, BBfafrfJflitS copfi{±-h^{c-(g 

Ls *®W«lK:»*-r * F * -r >©P» 
a (5i"«g) tLTfPfflTSo ^LTHtcBf^SJE^ffl 

So (##fc3ftH«:Elftl3!<«S6.n*o ) z.<Dvm*m% 

mcomi ofgj^Tfos»«^*-rs^s*^So -r**3 

W£*13T% 0. 1 ii m&L±<Dmm(D!i&m 
ffl • ^%t#Sil £#T*£So ^ 1 JS5Sfi?!l*^m 1 6* 

m i . 5 n m(D3§m*mif. mftftmmuc-D^xmm 
©wxhtjTFT^cF cowmuMxit. < mt>nx^ 

%rc#>mmic!&LXt,£*:%%:* U >y F (ISMcOliS:*^ 

[0 1 1 5] *ft, ■te©u^xh J f>¥fiftWcit'<Tt 
iif^ii*14^«P>tiP t g®{i^<*l / ^»«rffl^Lfco $ 

*3> ife^tLTli, ±IB©y^-v^^L/v ? Xhim 
tCfeT^U;l/^©b>>XF («=3. 2) T?fe«&*^St 

[o 1 1 6] igia^sgi 6mmmx&, tgfcxuv 

^mx&v, wT^n?»(?DPcDv^<o^^-ro 09 
4 itm 1 7 nfi6^jo>'^^>'i/«jg^-r0T*s t> , ( 1 ) 
izmmmx'&t), (2) {i<iw0T'SSo 0^©*^ 

(C, ^1 7H«SeflT{i, *7Xifil 6tl 7©±{C- 
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73 iRitc miicms&mm 5 o u *<D±tcnm i 
n-cvs, ffiot, mmi zt i 3 gpa^tmrcjg 

CD J: 5 ^:«*lT^^?r^fi!c-r Slcfi&acD&ft^jjgfcTr 

[oi i7]H95» 4 »i 8nmm<D'**)\<mm%7x 
iToiii2ti3 <D±icm<,irmmm 5 i \zm*w> 20 

^Lfc^iE^SUX'J -y h<DBVltfmmT°%%o £<Dm 

sit, ±M(Dm&mmc£%®mm&<»m&£mmic 

[0 1 1 8] H9 6& JBl 9Hi5gfi?iJ<DM^;H?lig^ 
•TBI?*So la^Oi^tc, c©£QfcWT?tt, f7Xl 

me, 1 7 ©±{c^n^-*n««i 1 2, 1 3*<)B«*n 

T*5*J, *©±t»«f*«»1?(i 1 0 ftm-e^S 1 . 5 
/tm(Dit2 3A, 2 3 B^ttl,l6 2«rSfiKU ^© 

3. 5(jmf$9, A7-7Y^I3 9^ ;U7^ 

[oii9] gi 99&m<D><*t]/mmt*i&. mm<Dm 
stmmc. mmcm&2 3 a, 2 3B^R)f^©iRii:e 

•yf 4 0/iraT"EtU _LfcT<D?a&2 3 A, 2 3Btf 
(D^O^tCl^CSHlolfc^S^A^fiSc^nSo 09 7 40 

-7-r;I/* (CF) »K*ffifflLT«i 

1. 5fjm<D)g2 3A, 2 3 B^WTS/f 6 2 *Bl$. 

u ^(D^icmmi 2. i 3£rj£j£u xtcftflaefiit 

*»J«Ufco r*t>5, «S1 2, 1 3 CO— gfl#8A,T' 
V^o ^LTv ?i§ig2 3A, 2 3 Bfim5£cD|^gUfc^;/^ 
40/JmT^BB^n, ±£T©g#2 3 A, 2 3 B#¥ 
tf-y^-fftSiSKKBSftT^So ccr,*^rfe, mi 
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T\ ttfi(cMt5BWM<, c F8Jll&^{^^lcDgfc9' 
[0 12 0] 2gjg£XU >y HC0*^{C(i, ^CDgP^Tjg 

LTS# i^iex&XD -y v^m^^x 

[0 12 1] 09 8(i, i*kX'j7 h*ffl*^t>-B:fc 

•9tC, 09 7lC^Lfcm2 OHSS0!|CDlt2*2 3 A i: 2 3 
Bfcttfa-f SffifiKXD <y 1- 2 1 A t 2 1 B£riH«-r 

[p]«|S|DT*$.5tDT\ J;»3iHiRi*^«-rSo m 
2 0*fi6«<0*ftT?B»*««L, XU-vhcoiH^l 5 
(imtU i^kX'J >y FCD^L,N(DraR8 ; &2 0 fimtL 
1tM&> X-fy^^BfHKi, 0-5 VCDigft&^freti 
2 5tnsT, 0-3 VC0KI&^f!FTt±4 OmsT'feo 

^-tl^n 5 0 m s £ 8 0 m s T*£o fc 0 
[0 12 2] 09 9&. 09 8<D'^>lMmc3s^T, 
-7jCDS« (CC0«^SiS^l 6) «£0^2 0AfcX 
V >y h 2 1 A^V>fcfecor% B5ig-rsa^2 OBiX 

U >y h 2 1 B©IBfcRCElRl^riBlO««*^J«Sn*o 
09 8 £09 9CO/^;l/«jg{CfcV^T, XU-yh 

[0 1 2 3] 0 1 0 0 — 73"COS« 1 7 CD®® 1 3 

m&2 3 B^itenr^Os midjtss^i 6tc^g 

2 0AfcXD>yh2 1 A^rS* 2 3 B{c*finrr 
3£5{c|HB-rSo cof^ P^-rsS*2 3 Bi:^!® 
2 0A(Dffli:S*2 3Bi;XU<yh2 1 ACDfflT'liBHlRj 

w^^^n-5o 

[0 1 2 4] 0 1 0 1 filfS2 1 *»«©/<*;l/«Bfi*w. 
•T0T'^So ^2 lHSSfi»J«, ^1 9%IK«!|(D«B(ca 

mmmr*&&o c<Dm&t>. mmi 2, 1 3«d*mco— 

[0 12 5] 01 0 2(i, K^^^MM¥©i:LTW7!r 
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20At, *z>iwm 1 3±icmtf^titcmm2 o bizz 
K>mfttimmzn&mMt>mm-$ti2> 0 01 020 

(1) -m, zzm2 0 B(Dnm<DMmmtmm2 0 a© 
mmmffiffivm.fezft%>ffim*A, gm2 0 B©£<iiij 
<ommmtmm2 0 Av&mcDmmwTMfeztizmw 

[0 12 6] CCT\ 0 1 0 2© (2) {C^Ti 5 
ffl^jiT^MfCtD. C Flil 6**T F T«1£l 7fc 

^J«ftn-r*o tot, «tt A fc«W B i*Mt? 

ft < * o , EA9« £ n s sft^ofij^jw l < ft < 

ftSOtf, flMtttttf&fb-i-S. Ell 0 3t4, i22H 
j»fi»jO/<*;l/Wffi*^-rBn?*S. Sg2 2 3feSE#ijT?l4, 
13 1 0 3 CD ( 1 ) fc^-T J: 5 tc, T F TSS 1 7 (cS* 
2 2 Bt^&2 0 B£:iStt, ^ICCFifil 6(Ci^2 
0A££e2 2A*Kti\ Ctl«li»3iB-r. 01 0 3© 

(2) iC^Ti-Mc, §Mt«FlcCFI«16^TF 
TS* 1 7 fc:3tLTf 5=E2 0 B t^S2 0 
ATffi&SftSWttA' «M'>-r§*\ S*2 2 Bfcfg 20 

* 2 2 AT'itjnsMA' 1 ««*^^it«6q-r*o 

T\ fllttAf4£{fcLftV\, ffi«B«, ^g2 0Bii» 
2 2 BRO'^2 0 A tg* 2 2 A T^2n5A\ C 
OfflPHti^bLft^cDT^IiSBti— St?feS 0 t£-pT> 
*«Ai:«*BOJtJ|stt-)ei?a5»?» 8WI#13i{4&$fft 

[0 1 2 7] 0 1 0 4(4, !g2 3HSS^J©/^;Hgf®^r 

a® i 6 tc&g 22Ati»20A *2flsste»*t, an 

2 2 A©£«<D«»MT?8J£;£tt, ««B(4^g2 0 A 
©^&{!«©ft£«i:?a&2 2 A©£#J©«#fflT*M5S£tl 

[0 12 8] cn*T?KWWLfc*KW4, &5rAlCfc 

fcoTA^ftffi^fttfwensiSfcTStii^gffai: 

(4. fr&zrv&immijz^&gtf&^m&p, n 
fe<ojstiLVJzi* &mmn im £ n*u4*<t ^m-&tf& 40 
c ns t*M« Lft f* >MSiJ¥©fc £ sei*>j#iij©s 
w^ffiffl-rscttej:?), <Ko«t-5ftffl^{cabfcLc 

D^lt§Cttft*tS„ ^{C, C©<fc5ftff33;fflj£ 

[0129] 0105 14. m2 4$mm<Drt*.>i>mm* 

^TmX'&K), (1) tf±ffi0$\ (2) (1) ©Y 
-Y* ©BfBH^^fo 0^©<fc5{C, SRI 6t 1 7 

fct4-?-n-? f niS^©5se2 0 At 2 0 Btmwv?- 
T*mit>*ixisK), ^S2o a£2 0 Btettisrrsffifi 
^e»'>L-r?.LTBE«^tiT^^o m^sucntf, 01 50 
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0 2t^ufeiif, B<vmmit#mcw< vr&tA, 

if A ©l^gfc Lft ©T*fc S„ 
[0 1 3 0] If! 2 4gyfi0U©^*;W4> mar* *a*f§« 
LCD£«i?n*tOTi55 e SlffiLCDIt ^ft 
#tttt»E<Tt>J:<, JS»M*;Wa<* Hn>h7Xh 

vmw&T*&z c i: *^^n§o Sg 2 4 

V) T'fe5fea6, ^#14{4^*©VA^i:|^CT^ 
0. Jta?i:f4V>;tftV\, LfrU ^g20Ai:20B^ 
WHtbtlT^&ltlb* 2in*"PWB3LfcSfe8fi«OLCD 
JS^iiJ*{4^3l5©t>©{Cit^T^^{C5jJ#? 
tt&o £ft, 3>1-^X MCOVV04, ffiOVA^Si 
H«l©^;l/©^©^#e,tl^©T\ t£fe©TN75"#>£> 

1 P S73^hit^rm»T'fe2. 0 @2 7t'»Lft4^ 

^20At20 B©gp#t4, EipjA^anTjin^ 

a^j1-ts©t\ 3>h5xh^is<-r§tc(4, ?®g2 

0Afc20B ©»#*a»trs C t tm& IA\> —JSn 
(WEfcoi^Ttt, HiH«igi 3©WP^iib<-r§ci: 
*<a*LV\ fCT\ 0 1 0 5 iCTFfr&olC, ^2 0 
At20 Bf4BiH««Bl 3©X>yS?gp{cga^e,nTV> 

§0 c*Uc4:tK ??S2 0Ai:2 0B^iP^ffiT? 

[0131] JES^ji*©^?>t4. ^g20At20B 

o)mm*$i<-?%c fc*^asbv*^ ^©fei6{c(4a* 

TO 1 3 ©fSBfc:?&g 2 0 A t 2 0 B ^rEB^T 

fc5o BiSiTO 1 3 ©®Hfc^g 20At20B ^rlgtt 

[0 1 3 2] 01 0 614, 312 4nmM<D*s Y^-^Z/ 

*«ia"r*a««ipjfflLT» 3#ia©afti#tt#a#ft 

T?{4, 1 0©aigF«3{c % |!IU;»i-&©2 0©fil75-|nI©SH|nl 

fc, 5gS2 0Afc2 0B*t8ftSo |BICSiJ-a-©2 0©St 
^■|rI©BB|S]©»«{4, 0102 tc^-r<fc d fc, ^g2 0 
A 2 0 B^lf y ^6 LTBBB-T^C tT«? 

1 0©^|fi]©E(B]©^t4> 010 5 iCOk-T «fc 9 
fC, 2§jg2 0 At2 0 B^rjffSLTBHB-r^Cfcfci:*) 

[0 13 3] m2 4Hfig^lJ©<t-5ftLCD(4, flHJ^t4\ 
«»© KT±fc»»t P.tLS^^Bft if, iSU^fflfitc^ 

^fifc^ffl^tl^o 08 7(c^Lft4;'5{c, EIrI^W 
*ff*>ftVW ASSOLC Dac^SEftHT?Elfil5MRI* 

ff'5VA^S©LCDt4, n*^ext4a*>en'\©js 
®mmt t N^ft if teit^Tfiiffi?**^ 
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mm*^-rmx&9^ en it^^;imt^M.rcmm(D 

BVi^yjkLs (2) («I0T*$5<, m^<D^olC^ 1 

mmmfo-e. m&z o ^<n\nw^&^.xm^2 okt 

So 0^<D<fc?&«igtc-rsci:t;: < J;tK cfRSilfl-ecD 
iE^3iJK*^#LfcJ;9fcMASo ccoisa%0 1 0 8 10 
frSHl 1 1 *#MLT»W§-rs. 
[0135]Rl08tt, ^eWBIfC^SlSSaK&t? 

X\ mit 1 0 nmX\ l&gkm<Dm-£lZ3. 5/imT'$ 
So £gfi<9— ^©HRS dl^20/jmtU flto? <Dmffi 

TS 0 V i: 3 V©raT-afb^-&fc^O, KE»d 1 (DWM 

[0 1 3 6 ] H 1 0 9 tt, ±EO«t a fc LTW5£Lfc*S 20 

5i6M<S?fc:, KB8d2 3b^<*5Kl!«eoTJS ! gF^ 
MtMBTFtZZttfftfrZo mi 1 00 (1) «, HHi 

m<Dmt^7Kt a mi 100 (2) a, iHi»d2*^5 

LrcSEE^rO V#>e> 3 V {C^k2-t£fcB$0Digi! 
*oaE{t*«f*Sfo 01 1 OfrP>, £j£e>HIHtd 2$ 

StlSCfca^frSo LfrU HiSOWRid 2*/Jn*< 30 

(l) tt, «d2T*oa3HUDB»mCfi:«jEMfl:LT^ 
Lfc^5:7T*»>, (2) ttttA®BfflXfk*IM-*'S 

0-e&s o si i i<d co tc^-r<fc5tc, jgjg^g 

L, d 2 # 1 0 ft m<Dm<D*^}&&mffl%:T o n K d 
2 #2 0 /im(D^(D^->JS^W^rT o n 2. d 2**3 
0/imO«f(D^-VX5^H«rTon3frS4:, Ton 
KTon2<Ton3«l?*«. C<D<fc5&M£:£ 

hi 1 1 cd (2) ic^t^oic n&mmm 40 

LTfctK g§ie^6(ttife«JH4«aicSi(tlt:BiftibT 

m< i)H±nmicm&%:mcttLT 3 6 ofio^-iPi^ti 

3teEiai"r*o C©<fc?{CLTPD73lp]f;:BffirrS 
•I'VftWSns. fiEoT, Igj&ic&VHSinK&icEftl 

TSo 

[0 1 3 7] MiE©«fc'5te, Stt©VA^nS©LCD 50 
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miatz<Di3itpmmx><Dj&89ztgix&% e m 1 0 1 icm 
-r± ? p^d 2 • • ©«^«w-e©»3« 

(*o< t)^ffr§o ^d 2"cO«^±«d 2' £0« 

siu^-y^i^ ap^© 
atti«kWftWtt**rrao"p, NMtd2"®3fEv^m 

X<DMy®mtf'PLm<tLXt>it%im±Z%;mt£ LXffi 

So 

[0 13 8] JCUt©J:5te» S2 53SSfi«<0/**;l/-t** 

atuftiifc^*, hi i2tt» ^2 6mmm(D^ 
*>\swm&7frtmx*3bz>o mTTso&oic, m26mmm 

tfc(,>T«> WKl 6. 1 7tc5§@2 0Ai:2 0B^ 
tf-y^T'lStf. ^®±(c«®l 2t 1 3*JB#-r*a«, 
3£jg2 0 A t 2 0 BO-*Ot*BlcH:«««^J«ua^ 
.Jc-pfcU XKSiKEfflllt&Jgjft-fS. f LT> g§E2 
0 A 2 0 B<7)««D^?nTV^Sf«i:»®5b^fi!c 

*nTi/^v«s»ffira±*<»»-r*j:3teE«-rso mm 
tf&mztix^&^mwmcDmmxit, mmzcvmw 
icmmcmfyh, cntc* sEft^fa^^nSo & 
fc> m&micistfzmmtmtpxmmxm-r&oicte-D 

T*5*3, ffiS{±«f|fCjft^TEl«I-rS©T?, 
$tlTV>*l^ffi#3fiT*CDai?K < feSE^lB3tt, £W 
«fc SE|p]7?IpI i: -St-T So 

[0139] —75-, «®o^fiJc^nrv>sf4S^^-e 

&M#&©ffiS{i&ffifc#LTSitfcEl*UL-tVS 
tf, c<D^«{<:t5ttS«ISi<DE^|oitt^Bfc«J;SEl^ 

ftp-T S i:f4ffi#jfi^ri^v^T«^tc»o TEfpl-T So c n 

y H^-OEiRijy»6n*o 
[0 1 4 0] ^2 6*as«i©/<*7ncn©ja»f*a#tt 

S«ft#14^0l 1 3tC^-r o fc^%mP}Kt>rzr>xm 

fu Vs.?* icmfr&/ormic n>-h^xhjt3o 

f^D S^x ? $ {Cffi^JXA,fc^tC»P>nS 3 > h 7X h 

j±«i oos*Tfe»3, jzmc&m-$txrcctt>*ftfr 

So 

[0141] »i*8«Wftif©K^'r>'«*j*afcLT 

K^-r>M^A^^L, *©«^fc#-3T»«©Elft«< 

an> iswsflWMaT-r s rc * >a c t o fc a 
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[o i 4 2] mi 1 4 it, mimmmic^tirzmm<D 

>tt, -S©ii>lT--S©^£©?&£2#m;£©tf>y 

?-vm*)'M-$tiT^rco for, 01 1 4t% #*m<Dm 
<ti!77©s«(c^^n^^T*s^5^i*^^nTv^ 10 

f 'J ^r-^a > 4 n < & 5 C tWS„ ft.-? 

t, w (b) his. Hi (o mm, m (r) H*©iri* 

iija-rsiacD'j^T*— ~>g >a ntcMa^cSo com 

[ou4]Bii6ft, *mw<Dm2 7mmm<Dmm 20 
/<*-y*s^rB-e»*. m 2 7 sawwett, # (b) 

BiRl 3B« i (G) mmi 3G, * (R) BiRl 3R 

«JI*«ffl»CLTl'»So JWfrWfcttm*, Bill 3B 
■etimj fc, GBfRl 3GT1im 2 fc, RBfRl 3RV 
(im 3 (cLT*3t>> mi >m 2 >m3 TfeSo 
[0 14 5] ^0|«|«m^/J^V>S4fJKaMH^gtt 

fa&ftfflftmtm 1 1 5CDji«5T'fe5*->?>> 0116© 
«t 5 K«&B3R&ic3gj£(D|ll!IKm*£X. 5 C £ &C * »3 N 
fefCctoTjgH^jffiS-rSiaiOU^T*— ->3^A n© 

CO 1 4 6] 01 1 8 it. *«SO»2 8IISS0IJ©g&£g 
/**->*jj*fBT?*S. Jg2 8IIS60IJT*«, » (B) 
IS13B, £ (G) Mmi 3G, * (R) HRl 3 R 
©;&BJllT% ^(DHPSm(i|iIC-e^-5A' 5 , 5§g©« 1 40 

*a*««KbTv>s„ auit& $2 7 gram tram* 

01 19«, *9&fiG>m2 9HflEM4)*SB'<*— 
T* £jgg>MMlm«, ±«Wi:TffliJ©y-h^X5^yf;: 

z-sr^ito !B2 9*««t«» y-h^x^r>fcifi 50 
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£-r&ttj?-^ Mv©^g%smc < < utvSo cn 
y-h/sx^^tf^-rsitw^ ^©us^fgM 

[0 1 4 7] 01 2 Ott. 01 1 9©£I2 9^jS60!l©^ 

0 1 2 i j*. *%h^o^3 ommffikDZzmm*^ 
tif$5o 0^©<t?{c, m3ojisg^iT«, ggjg© 
K2f*»*fc£ft:*-e-tvSo 01 2 2ttgse©Bs* 

2 3 «^;g©iS£%a{b£#fcB#©3I;fjp«j££: n;/ h 5 
XhJ±©fig«©^b£\ 01 2 4(i^e<Dii5£(C*f-r& 
Stt»0ajB*O«{b*, 01 2 SttggfiwBSKStr 

£>iw*^©s^©^{b£jjrr0-e;&So <me>©0 
its mm^mmt^iy'j^.hoymbfm.^n^ni . 

5/imi:l5/im, -fe;l/J*(±^3. 5/jmi:U 1/->*X 
h©K£^ 1. 53 7/im, 1. 600jtnu 2. 3 
09 9/ira, 2. 4 4 86 ( imi:U 
t n > h ^x Mt*SiJ^Lfc«gmr^§ 0 
[0 14 8] CCO^^P,, Ui?Xb&m<%:2>t ; ttl 

tejKUT&«a (5v9iap^f) Sii^fetisp-r^o en 
tons, n^ffi (mffiiEp*p«F) T-oSifl^ (mnm 

fifoT, n>h^xh (BWS/MWJS) «^B*<as< 

mmu &m<Dm-$it$>$.<r>m<L%:^iittfm&L 

[0 14 9] ^-TtllcLZ. mt&<Dl£Z*mt-i*i£2><l 
RBfgT*t±?£ia<DB5££iff< GBIK.- BBX 

^x^-r>tojfi«iT^i^oii;s*iS<, ^gpr*^ 

[0 15 0] *43, gSB©WS*-fe;l/»fcBli;5KSS-p 
ItiPL/c t LT *>-^Bffi*^f±P4M* <ff5ct* 
Bt^Lfc SoT, 5§ie<0?K£3\ 01 2 6© (1) (C 
^-r<fe'9(c-fe;WPi:|B|C, 3Z.(i01 2 6© (2) (CTjVr 

<fc9tc> 2tsc©a«©^iq]-rsffiM{i:^e^isit, ^en 
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[oi5i]ii27it i3i mmmco&m^z-y 

^tiT'SSo <TCTti:01 27© (1) &C7jVf £-5 
(C, 3&gcDffiijm<Dfflf4%, fflffisFSIK (*«) tcD&f 

§o »3 immmrHt, ^g2oof-^ftepi 2 

7 co (2) izjfct £ 5 £v><o*>©ffl;&&t> 

So —IRK, -r- /<<ietf**lr>8if, *&f H ©@jn&t? 

SElfiltftgti&JIffcftSo fct> -r— /{AeSKfttS-S 

ft e ZMfeT Z>ctl,c£9£K> mUffim^immic ft 
So #Jx.«\ RH*T'{*-r-/^0^^<, GHig. 
BiB^CDiaT-f— Aft 8*'h-£< Lfc:9> 1 BiiRFtyCfc 

gPT-tt-r— Aft 0 £/Jn£ < ? S„ 
[0 15 2] WilKB^LfCctoK, S^g©^ $Sn 
ir-Aftft^^t^-escfclc^D, ^cDiBlnj 

Ctl £» £Sft £ ^TSP^K^ScDElql^J^ (C 

Kjfi-^ttsct^or^ii^So mi 1 

^cou^-x— jyaVtiiffiStfic^-rSo ^c-e. coy 
[0 15 3] $*\ V A^SO&fift#14{COV>T^m 

(nSJiKft) fcjBvfcSttEiaa (va) 2rs©tt»*^ 30 

B#fc«\ — 7j©S1£^ffi-t?tt 9 OffiWJiSHCBBlSjLT*? 
tK flto?coa«SffiT?{ioaco>3iR]fciBl5lbTfe»5, 9 

ft (TN) *-Kfc*±fc6"*\ «JB#f*-Kfc4So 0 
12 9S, T N-t— F t^Jaflf^- FtCfcttS U 57- 40 

- KKJt^TJKft© A n d fcj# Lt, £ 0 tUtt^SW 

[0 1 5 4] m 1 3 Ott, (R : 6 7 0 nm, 

G: 5 50 nm, B : 4 5 0 n m) fC&tfS A n d (Dm. 

a«^fc3B»*3W*#«*fc*S And, -Tftfc)^ 5 5 50 
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0 n m<Dj&g{C*f LTSffl^^*^;© And fcifoHBtD 
JS^SrgJgfS 4 5 0 n m{c*rrSj&&£jWfi< ft 

fco *©fe»teaa^fc*ttswfi««T n*- Ktcit^ 

TB§<, TN^-F©$II^AiM^|iP?<D6Jf¥fi;& 

#*fc*6ica:^.y * 5^ h sarins < -ts^sa^ 

So L*>>U Ay*^ hlWK*H£S<-rs&c{i!lHJ3<D 
m»®73^# < f S&S#&D, A*;KDj8ffli5H# 

££JfK Lfc^-a-tcfi, T Nt- KKJt^T 4 5 0 n m 

K^-rssja**^<^'3ji€sfci6s aastc*v^t 

[0 15 5] «!HBBII*i£tf*fci6k:ffiffiaS7^ 

^AStfj-jfra-rsc tm7t>ftT^z>i)\ mikm<Dmztt 

JH<ftS£, figft tefe) 75f|RKD6^fc#*£<:&D, 
^KSjfi^S^i: ^:S <t ^ {cfflgiJlcsS^-r So L*^ 

^m^^n-z> rc«dte6w*iEL < a^T*^^ < ^s„ 
«-rs*^rtc«. ^©is^js^i^-K-rs^©*^ 

[0 15 6] H 1 3 ltt, ^S«?r±l2© 3 «©»*T?. 
g^C©Sil**^#?. nS <fc ^ tc^S*© And ^gg^ L 

AW<^s{cS£oT®T-rs 0 mmzmmLT&mzm 

aUTS V L C D/^;^^^^5V^T(i:. ?SSJS^ 

tf, ^ecora^*<*si$if^^a«jg<%So s 

1 3 1 T\ tflj^.^ ^gcDJS^MS?: 2 5ms t?Z>l£ 
tC, Glittt 25/i m(C, Bl^fli 30jj m{C^ 

rz&mff& set # #a>s„ 

[0 15 7] $fc, H13 2tt, ^eX^X'J yHDK 

^tcM-rsp^p^cD^b^-r^r'SSo 0131^ 

HeXtiX U >y h©^^, RB^T'ti 2 0 m m 
fC, GBSg7?{4 25/i mt, BB^Tti 30/i mCSS 
LttMG* ^tl^tl^ii^i 8 0 %, 8 3. 3%, 8 
5. 7%fc£»K a*fc8ffSi;«. &L±<D£.*mm 
LT, m3 2*i5fi0IJT'«. ^*^-®*cO?g B B B ®cDl»? 

ffiaajEBiJta^FtcSjasp^g*: i: ft S J; d (cflOJic 

[0158] ii3 3it ^3 zmmMwummz 
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^tmr-h^o ia^D<fc-5ti:, bt3<ds«i 6, 1 1 

RWRffa-tt*^ GBXflMHiO. 5 5/»m©f 

£t\ BHjR*a > ©jp*#i. o 5 timcymmmi i* 

§2ttfc 0 C©»£{4, nW6L&1tm^TcV kttnm 

mbfco IE, 0 A©«S*RH*T?2. 4 5 /* 

mtc, GIIT1. 9 finite, BBi?sTl. 4//mttb 
fCo MIC, ^(D«RIft'2 0 iim\Z^ Gi^T' 

2 5/imfC, BBS1T3 0 ftmtcLfco Mfc, BII : 
GBiR : RMmcommit* 1 : 1. 03 : 1. 07fcL 10 
fc„ 1"=S:fc^B^ffia^RB^>GH*>BB^<Dl«fc 

[0159] mam 7 1 «, r^u^&iirai^ffifflu 

fc±T°7* hVV^y-f Td 5 ftm©2!iei:Lfco * 
£0±t?s SiSSHlRl^^bv 3. 6 /i mcOX-^— 9"^: 
«WUUTS/—;l/*JB«L TBS 5 S'-MWbft 

*>\ RfiTi4 5. 7jimfc:, GBJS?T(4 4. 6/imC> 
BBTf4 3. 6;tmtC^So 20 
[0160JH1348, C Flfil 6 lC$g&Z&l& 

u tf ts« 1 7 commnm 1 3 tcx u y h 2 1 

#Lfc£3 2 5«lifl»J<OSBg«6!)/<*;l/fl|Jfi*^fB|-e* 
§0 CDmBmTHZ, CFIS16C, RBfR8P#«:& 
<, GBf£SB#l41. l/im£DJ*£T, BHXtta-Ojft 
£ 2 . l/jmOT^U 7 1 

fco -?-tD±CU^Xh*BBii5Tl. 4 iKDmZlcteZ 
«fc 5 fC^Lfc±T7 * h U V ^57^ VIM 5 /t m©3§ 
jgfcLfc CtltCfc*), g£gf51g£f4, RB^T3. 5 
^ mt, GIiT'2. 5^mtC> BIfT* 1 . 4/xmlC 30 

^i£2 0 A£XU >y h©flPaf4, RBIST2 0 /* 
m(C, GB^T2 5 /*mfc, BB^T 3 0 /i mie Lfc 0 
Bit : GIf : RmM<Dffimtt%: 1 : 1 . 0 3 : 1 . 
07 t Lfto 

C0161] fit±©J:3fc:LT«f^LfeJB3 
tf^^^^jO/^^l/^GB^O^BcOA n cUc-g-fr 
•yrfc 2 ffi©{irtiM7 ^ ;IL. 0J^f-'>3>i3 2 0 n 

m) *#*iu /<*>waa*, mmn. mftfifa (os 

-8 0S) T?OfeS*SaSLfco Z<Dffi$kZm2 5 2fC 
^-To &*5, 02 5 2m 313 2*fi60!l**flfi0ljA 40 
T\ ^JB50IJ;&*&&0IJBT^U &JIB©JP££^;tfcfi£ 

[0 1 6 2] 02 5 2fr^§io(C, tfcfcWlTfjS 
"T4- 5 fc»ffl**±lf Sfci6fc««»©»;**J|t< -T* 
iEffi-eoaa* QUE) tt«<T?*S*^ ffiftTJlS) 

U cntWLT ff!3 2IH860IJR 

tf^cD^flJeD/^l/T^ ^S©JS^jR^t5— ftf 

3 fci6^eXf±X U y h R Big i: G BSgTSfc 
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LT^£fci6, Hft?7[BlT£DfeM«/h^<^:-3TV^o 
[0 1 6 3] Sg3 2$mmRZf*<D$£&m<D/V?.)\,l*& 

SW**TN*— Fft»teW*<7f**o *7c. SEAS 

5 0 ^c, ^eof^«3^{cov^T^-r5o 
[0 16 4] C Fill 6&t>*TF Tlfil 7<£>®1Sl 
2, 1 3±fcg§e%^-TS«^{Ctt, ITOHT'il 
L 1^>*X h LT7*FUV^77^ 

©Xg£^tf)£3:*OTLTT F TttKfcSSBjWBja-e* 

tT?§e/^->%s-rci:^#^p,ns wtf&Dg&B 

(C/^-->^LT^^^->^'TCh^#^P,tl 
[0 1 6 5] 01 3 5fcl\ ^3 3HM©TFTlfi© 

«ffl-r sttwi*«ffl LTt6»tt©s®e**«^-a fe*6 

cD*iiT^So CW^Ijg-eti, $-riTO«8il3^ 
^U, ^-<D±{c*feUS^^figL, ITO«@13©g|5^ 
«I^S-r5 0 CO«f, ??iE6 8 cDgp^-fi^-To Stc^- 

-I'VtTFT ^Jgfig-r §o 0TJ4, 4 1 # F U 

smt% 6 6ttmtt&m?%rcib<Dm}&mT\ 6 7^ 

h^V^X^CDgj^T^Sc I TOtll 3i:V-X 

;l/fc«fe OJSWKStlS. 
[0 1 6 6] 0 1 3 6(4, Sf?3 3S6SSWT«lffUfc§SSB 
>OWPS6»), (1) ^2o©Eia»«MH«*0 

f&?zrc&<Dmmvi<D¥-ft%&&T*&*), (2) 

So 0{c43t^T, mm&^6 8T*7jkt%&tf&mcffi% 
6 9«W*a5»fcffia , r«o 01 3 7(4, $3 4S 
fig<5IJtO^*;l/Mjfi^-r0Tfe§<, ^3 4SI^0IJTf4> 

se*©xgTffiffl-r zmwszv m LTmnnvmmtt 
Bf$.?zrzsb<DmmT*&z><, comm-cit, sttft 
*mytirz>rctb<DT f tjS^^^;p^7 o*^j«?n, 
; z<D±icmmmtfBiii.-$ti, ma to*@i 3A^fig 

TFT<DV-X4K F U"^ > 4 2 ft^J«**l, ^-©± 
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Kmmmi 2*^j**ns 0 -^-lt, y-h«iS3 1 <d 

[oi67] 0138 (4, S3 4nmm-c°mftLrc$zm 
^2- VOMITS t>. en tf2-ov>mfatt%mm*B 
m-?zrctb<D&mtt<D¥-fi%imm-e&t), (2) #4^ 

So 0(C*5^T, mm^Z 0 BT^t gP^-^StCffl 
^So #!?t**§3 5(4, CSliT'^So c sus 3 
5(4, 777^vhy^XtLTffffl«J;3^ HSR 10 
*ffi©xy ^teJB^TSEtfTVStf, 0 B tltft 

sst^nr^So <mt4, c sm«&3 5t4H&ms (i t 

0*ffi) 1 3fc»LT**«EEKftS^ 3&E2 0 Bfc 
[0 1 6 8] 0 1 3 S3 5 JSfit#l©A*;l/© T F 

Ts^s^-r^xg^-riaT^So (i) (c^-r* 

^t, *7Xifi i 7 ±cy- hfi3 l 

>-^'-r^ 0 &(C, SiNxI40> 7^7 7X->'J3 
>(a-Si)I72, S i N x«6 5^r)lltC^fig-r 20 
So M(C, (2) K^tJ;^:, S i NxJS6 5;&?-f 
>*)l>Umm<D$ffi-<Dfr%m,LX a - Sil72 £TX 
7fy^t5„ jg(C, n + a-S f-^/U7 
V-X4 1, Fl/'T>4 2lCfflatSTl/Al 
/T i MML, ;^-y->^i;:TT-^/U7-i' 
V-X4 1, FWV4 2 tcies^sgp^co^gi 
t49l;:x7f>n§» (4) ©,£•?(;:, S&ffftBl 

4 3t«at* s i n xm^mm^k. 
aa : ^e»i:ffia-r*»»4 3B, 4ob*»lt^9x 

StSl 7©«ST'l7f>^5 0 C<DBf, PP$(<:V 30 

-x*® 4 1 twmnmt<D=i>2t h*— /ut>jg*r 

§o V-X1I4 1 ^X>yf y^x h •yACS 

mmmmi 3*j&s-rs. se^T, ^s<Dis^f4s i n 
xi4 otmmumm4 3tofci:&s 0 

[0169] 0140 (4, S3 5^5S0IJ(D^^.;1/£D^ 
i?iJco«ig^^T0T'fe 0 , g^S^ 4 3 icm m? S S 

i N xS^X-y^-y^-rS^pfC, SiNxi40O±i 
STi7f>!?t5o fct, ^e<DiS$(4S*««affi 
4 3<Dff£-?&S 0 0 1 4 1 (4, S3 6*j5S0>j£D/^;l/ 40 
OTF TS*R*«frrSIiB*^rHl'*S. ( 1 ) K 
7K-r<fc?(£, ^7XSfil 7 ±.\Z?-YWm3 l£/<* 

-yxy^-rso ^tc i toww*jbj«ut/^- 

HUSWil 3^fiSc-TS 0 (2) (Ct^TJ: 
5(C, S iNx!40> 7^1/77X->'Jn> (a-S 
DI72, S 1 Nxl6 5*miC&&,-?Z> 0 S(C, S 
iNx|6 5*^+:/*rt^MM©»#©»*HLTa 
-S i ®7 2fT?l7fyni>. S(C, n + a-S i 

mzmm?2>o (3) t^-r<t^^ ^s&sp^r^ 
SKffls-rsw»4 o BzmLrmmmmi 3<dsis$ so 
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-ex-y^-v^-rSo (4) (C^-fi^tC, £MX5 
^XV-X4K KU-YV4 2tC*B^-r-ST i/A 1 
/T i/lfcJgfigU f-f/U^X V-X4 1, F 

w > 4 2 fc^^-r ^sp^-o^^-r 4; 5 fc/^-vx 

^•T3, -?"LT, r-^AX^-fX V-X4 1, F 
\s4>4 2£VX^£LTn + a-S iiiu-S 1 7 
2«X7f>7*tl.„ (5) CDJcMc, R^««M4 3 

(cfs^-r ss iNx^jgfig^ 

^jgfCffl^T SgP# 4 3 B , 4 0 B ^SLTBjflffifiB 1 

3 <D*S$ T?x -y >y-T So 

[0 17 0]«±, TFT1S1 7ffllJO^S2 0BcDS 
ftfcHT*S^JfcOl^TBW!LfcjbV T F T«S 1 7 
©«B&H(CjSCT#«cD^0J#&So ^-rmcL 
3, TFTfflgl 7cOffecDg|5^©^D-bXi:«fflLT^ 
iE*«fW*cl:K:«J:»), Uiinx h?r{g®T'#So "T 
"PfcBMl Lfc4; 5 fc, Wthfc»» 6.nfe««ftaOHBe 
54, »ffifcJ:SElflI*«0^riRli:f8iEaP»T©«ISiKJ: 
SEPWSM©#ft#-ifc^ScQT\ ^LfeBH(p]^#e> 

c 9, vtD«>* r«s*#*j ^tftissi 

fitf S i: £ o fco 

[0 1 7 1] 01 4 2(4, «±©Sftttt©Jit£ 
DC«JE<7)7C^^OK«^-r0T^O, (l)tf^tD 
MM/Tt^77t$0> (2) d (C*B 

So ^HlE[«IM2 2fe^«#T'fe»3, 01 42© (2) 

lc^-rj:3{c. 5iecoi«?^^ieEip]M2 2©«i73^« 
ftOfJdfcftStS. 014 2© (1) lC7jk?£5 
IC % dOJfttofcfls-aTHfJDCWEE^flttO-rSo 
T, 01 4 2 CO (2) E^t^2 0Oa!»-pjifft? 

^L^i^^tc-rso 

[0 17 2] 0 1 4 3(4, S3 7£ffiOT<033eRft£3* 
•T0-efe»3, (1) (4^2 OCO^S0T^t>, (2) 
(4WfS0T'feSo 0^£DJ:^(C, 3^3 2 0 (4 7 ft mcom 
b, ±ffi©i|SA , s 5 ft mgJST, 1 ~ 1 . 5 /i 

VSo COlMim, iSS^2 MmWTT*feSo 01 

4 4(4, ±E©1Wfflft^*Wr*gSB (CFSWJ) <D 
ftt^&^f 0-C i &So (1) co^^tc, ITO^COJ* 
Ifll^ffil 2*<J&fi82ftfc:tf7X8«*ifcirrSo (2) 
©<J;3(c, ^co±(Cjg^fli (Ix-^Xh) *^*PU ^ 
-7LTU-;XM3 5 1 ^fig-rSo (3) CDcfc^ 
(C ^^©SP^Rtf^cOgp^Siii-rS-TX^A^ 

->3 5 2£&#;*-eT«ft-rso cn^stLt 
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(4) tegvrj:5ag§jB2 0jw§ettfc« mic^-^t 
$m2 ojwk*lt* (5) icTntzoicmmtfi 

[0 17 3] ±E©J:3fcLTg6ete*ttft7t*JftaL 

ikmic a vn'£Dcmi£*w\i£L rctn s (dc : 3 

V, AC : 2. 5 V. zBJg5 0° C, DCRljta^fMl 0 

fco C©<fc?tC^@DC«ffi;WgM£ft3©-C\ j»#ff 10 

[0174] «ii^«g8ieft^©»ffifcSitteEi«i 

LTI£ElftL&<&SCfc;tf&fr9fe. tot, g?iE© 

tucue-aTErti-rft. eh 4 5«, g§3 suss^j^e 
ijfi*f,tHTss. as 3 smmmxit, tftim 

CO 7 . 5/i mlBCDS^ 2 0 B ©Tfc, 4@ 3 p m©J*#© 
iVHtWtft, 38E2 0B©Tte» ^nAtt© 20 

*3W3 4*RtfT^5, C©«t5 4*B2 0Bt4, % 
3 7*«fiflJi:|Bl«0^rjS"T»«f|FT?#* 0 H?3 8HS80IJ© 

38fi«J6T?aBDc«E*sw€Lfeiie*« % o. iov 

[0 1 7 5] If! 3 8|gffli0!l0£jB*t£-?(i* 07*©<fc? 

a»UR3 4«vtit6nT^«®-?, c<Dg|3#<DEiojS3r 
aai 4 6© Co Kwctn^wm^x^x^o l 

©S1££2 0 0° CT»«SJ«U U3?XhOVfBfflMR*H 
1 4 6© (2) tC^-r<fc-5«:^ttK:^t$*feo 01 4 

«jsfi»*i5o o cjeu:ii:±jfT | t>wffi««o j tnw 40 

[0 17 6] l/i/*Xh%200° cz**&8Lfc©ttx u 

JjScffiS (1 3 5°C40#) *fiofe/SttTttElRlil«0ffl 
»J £ EJSLTSWT JatflMTtiEMnRfttt 

El6l)li:SJS-r«<D*KrihLfco 
[0 17 7] JBl£«0!lfcg, Ctl$T*l«^Lfc 
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&&%m& c^vi/to mtLtzi}\ us?x ko««jc 

#©l^Xh#^Sn£fc©£Sfc>n£„ BllKWSBre 
^5^n>OWBt»«oTfejRaWK:ra«OEl«B^»6 

[0 17 8] SRttilTFT¥fi{b2lJHRC- 
1 3 5 420^7* h^Xh^fflLT^f?. 
*0*Si{4SiSElPll^O*t»fc©Sintt*^-^ 

t% Jw&*nfeSittEifiii«©»ft*t4i:v^bSv\ 

ie<D£S{c£ttElft]flt;(ffl£jft£ V V > ? F^M*^^ 

£-KiJ»3^*.;l/©»rffi0-?&?K ssggp©*^^-?- 
0T*£5 O 01 4 9© (1) {C^-TJ;^{C, 1^1 6, 
1 7 ©±{C(4*7-7 J JlZJp^X^-l 
tl, »C I TOlfl 2, 1 3A«$ni.o =t<D±.\z 
$m2 0 k£2 0K1$m®.i£in, ?IE20Ai:20B^ 

^a6/c i t omm 12,1 3±{csttEi^^ 2 2 ©*m 

5i*t5o LfrU ?§E20At20B©7*hk7 

x h<Dmwitmwmmm<Dwn£<Dmtim^-[-ftT\ 

08© (2) &ciP;t<fc5lc> S6**nfeSiSElflI«!©» 
S^*(4CV>Tb$V\ ^S2 0At2 0B©SStcSit 
EfaM 2 2 ft&l^ £ V % o fm. tffi9E. IT^fto 

[0 17 9] $3 9^fii^JT*{4, S*E(6lM©«»*^ 

aoaiBfctt iwr < -r * «fc 3 tc^©*®^sas-r 
§o MifiE^©^*^e©*ffi{c##^-r<-rsM 

©W»©^1±*l^±2*S*\ ^e©*ffi©fi«E|pl 
M©#i(4i:©?»ti14^iiSi6Sci:*'5#^&tii.o 5§e© 
aS^?SaB%[HIfl^^fig-rSi:, ^tc[H]©gi5»tcErSlM 
ottSSfflSScifciO, 3lie«B©Er&Ul©«» 

©t4c^^ffiiige?n5 0 BammysmtLxit, ft^ 

[0 18 0] 0 1 5 0t4, 813 9HfiS0IJ{Cfett53§S© 

SC«JTSSo 01 5 0© (l) (c^-r^^tc, «B Cd 
©»^(4®^«8il 3t»***V MAWl 2-Z?t>4: 
V\ ) 1 3±{C±fH©7'* h ]yV7. b^m^X^mz 0 
«:Mt5o mt4, ^S2 0(4, <B1 0 /inu 
1. 5 /imCXh7^7tt$§„ cn*T--;l/5aS 
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~»t?mmic£9, 01 so© (2) 

*), ElfiJtt©fiC#{iigC€>-3\ 015 0© (3) ©<£ 
9fC§&g©£MtcSltEft!l#^f££n5o ^cDf^ il 
S©v;l/?- K*>r > V A^fcro*©rn"tX1?lS* 

[0 18 1] Kffc&ra^L-ni, flMlc^-yvT^v'^^ 10 
MJtiS, B««fc:i!3ini*^]#rs2f8jl:LTti:, ftfi 

tea i 5 1 © ( i ) tc^-r j: ? tcaffifc^e 21 i*m 
Ts^ifv^n— 52 i o-e^trv^LfctK (2) u: 

^"Tj;9{ciHliGi©fe§n-7 2 1 3^g2 0^M? 
nfcS^Wbott, n-5 2 1 3<T)W£i%:$£&?2>J] 
fefffc&o 20 

[0182] Hi52u, m&mm<Dmwmfom<Dmm 
7 * h hf@i5ot nufii©3§ig 2 0 atjBfRt 

a 2 0 %VA±.<DW$iZ' lOOOmJ/cra 2 ©BB&fS 

0 1 5 3(4. 7* h 1^>*X h-C^figLfc^fCBSWrS 

#^©^fb^-r^7-efes 0 01 53© (1) it, 
%>o mnmoy&mt 2 0 0 n mj-xT©^^-^ k> , 40 

*ftl;U:©&g©^te{4&#^*#iffia&T/h£</'>o $ 
^^©i&gtf 2 0 0 n mJXT©B#tC(4, 10 0 0 
mj/cra 2 ©^*fS-etii;#ii^L^<^ofCo 13 

1 5 3© (2) it, tii&ffZ 0 0 nmJXT©8?fl.«g£ 1 
0 0 0m J /cm 2 JBIff SI$©WiaMteJ4U#*fc 

fcjg*>n* 0 foT, &S#2 0 0nmmi^i% 

mmmrn 2 0 %jw±©ss^t, iooomj/cm 2 « 
±mmt^cti^m^L\i\ 50 
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[0 18 3] jfcgtf 2 0 0 nmttT©**Mi«8£«tf 
SSfii: LTlix ±BOx+i/7U VJRftfg«©flMc» 

fTo s«^&tfiaai^{csi^©j!^*fT9 

[0184] tLit. wzmmvmsnic, 
it, gse±©ttc*^«Ki»#«ns. n#wfctt, 
6©j:^^?ii$^{c-r5 0 c©s«^r5Ejt^> xet- 

^<lfflLT^-9-^^-;l/^>7^ (HMDS) ^rM^-r 

tUcitK 3ie©«ffilcSsSElRl)K^a»fc^^ti 
fco &*5, HMD S©#t?*?(cN — ^^-;l/t!nU K> 
(NMP) *!MrrsJ:3fcLTt>J:v>. IE, SifiE 
[p]^©ffl]SiJ^Efl^tlfcNM P^HMrt-efT^ i -5 (C L 
Tfe, ^©^BfciSiSEiRjIgfc&mcJ&KtP^So 
*>, SiSElR]M©^mf{i:m*-r§^Ji:LT«, c© 

ffl{cfe^afe«3, 0Rti\ *mEiaii«oas»jT** y - 
[0185] 0154 it, m3 9Hfltflajtcfettsf§e© 

fcim-egs&fcj&s-rsw (c f»«{ij©0ij) 

(1) <D£oic, w.mtto. 5 iimycFnT^z-rvm 
e?3 5 7%5~2o %mxz*trc#i?mmye®mm 

(U^Xh) 3 5 5%, «1S1 2±^Mfl?-rSo (2) 
©.fc'PtC, <ltlt^egi5«-«rji)t-rS*hTX^3 5 6 

(3) ©i^^S§g2 0 AW&tlSo C©^IS2 0A 
<vmWlcltT)l5.i-<Dm& : ¥-3 5 7tf$ZZttircr), T)V 
S.i-<Dmm : f3 5 7*^SLfc7v:3!)^fiE^T*5«3, 

■rsi»*©»ntttfiaLt*"s. 

[0 18 6] ±E©WPgSBO*B5OP30*^<"r*fe: 
tt, L'^XKcJlA-rSTyl'5^©^&^©SiJ^^lij!ip 
T;l/5^©?Sfii?©SiJ^2 0% 
U-^Xh©^tt*M6TL, l^ci^t 
/^->-^^T'^*< *-5o 01 5 5(4, 2§e©*ffi 
©Pflei^^ < T i.^g*^Sti^©^e©Sft73 

[0 1 8 7] 01 5 5© (1) tfcgatO. 5 

Hm&CF(OT)l5.i-<Dm.&?3 5 7^#^»J^MA 

(2) ©ct^lc, f©SI(CU->*Xh^MLT, 

#-TSo Ctllc t fc0*hvx^3 5 8 fcttJSTSa&iHc 
©*^Xh^5SS©T', x>y^i/^-r?,fc^g|55}-J.X 



(39) 

75 

(3) ©J;3%^g2 0Atf#e,tl5o C<DS&g2 0A 

i-<Dmi^3 5 7 <Dm-ettfi±%^<Dx\ ^stopaaA^ 

co i 8 8] m 1 5 6 a, ^©^c^o^ie^aBfcia 
mm i 2 ©sit h 3 6 o *m> Lfr&. r 

)l< 5 ■fCDffi.ftL? 3 6 1 SrSStffi LT t^X h 3 6 0 ©SI 10 
lc, ^igSv^-^-y^-myf, (2) <DJ;5&2gig 

2 0Ar#eti5„ £ n^st^-r n«\ 2 0 a <om 
mat. 7?vs.i-(Dmn^3 6 1 A^&LfctK r;i/5 

3 6 1 *^tS^fc^#&-r5cDT% HQ 

&xm.micwattBm-?2>mx-3b& a $im2o*Bi&? 

3l^XMi, mx.t,£, PGMEA (7ntfi/y^'jn 20 
Lrc±Txtr^— ^ifT^^n^o ^-<d±t-6o° c 

co 1 90] mi 5 sT'Wt^t^^ic t 
v-y*--/>?rei o^*HtT*o< 0200" eg: 

T-±#2-ti\ €C0«1(C7 5^ra^±««fL^ 10 
O^SS^JT'ti 2 0 0° C«*7f M(C«ILT 30 

i o-ftMtmmT&o com. w&.<Dmm&2oo° c£ 
-e±#-rscofc^ji^g-r^ 0 z<d&, io^mmn 

LrmiatcM-To c«<t^tc, Ainl^-r^i:, mi 5 7 
CD (l) ©J:^fc^^XM^tD^J^$i»LTrtg|5{cj@ 

3 6 2tf£.VZ> 0 C<Dj&3 6 2ti, m 1 5 7© (2) <D 

CO 1 9 1] tgSiHc^LrcU^Xh^fljHufc 
«#LTl^Xh^cM*&£S£A-r£i^ l^Xhfctl 40 

<0 i3X<Dm&i$U*JXYmcmAl£tl2> kmc, -g|5© 
$.fc. I/->*XKC1 2 0-2 0 0° cmnxWjk-tzffi 
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mic *s u ^ nut <b l t v^* #x 2 
unit, zzmoimz ^^j-xt© a# s t?« s c t 

CO 1 9 2] !£3 7SUS0!|-eH:^iEfc«IB!a:^%t8tt % 

ti38 2mmxH*28&icm*mfrct>\ *<d&o nm& 
»^a*o si 5 9«, SB3 8Sisfi«©«fc9&»**rr 

§^^{^SSlJc7)7?ft^-r0T^So 121 59© 

(1) lC7jkir&?ic s -vftuisyXoVff&K&mzn 
2>7* h^Xh?:ffifflLT, 3&S3 6 5 i: 3 6 6^rjfi 

ft^t§ct(a*)> gSB^JWtiT (2) fc^-ra; 

5£&£ 0 CtltC^iEBE|fi]^2 2^m?p-rn«, (3) 

(c^-r«to{c> ^g2 o<D$>$&t>m^T'^2><DxmB. 

SHI61M2 2*^»tCjgfiK$n^„ ^ig 365^266 
±IB©*m*l. 5jtm©**fc»ftfLfc«> W3 

tco fLT> 18 0' CT'10^3 0^-^L 
fco <intC«fcO> 2OC0?§^gi-a-LTiai 5 9<D 

(2) ©<j;a{c^:o/-c„ ^ cvmfflikfflwt- zctic 
.to, mao»«*<!f snrc. ^3 6 5 1 2 6 6 

iS^^O. 5 /zm*''?) 5 /im. 1(1^2 |jmA^ 1 0 fi m 
^ Bli'O. 5 iimfrZ 5 /imOa5H^$.tl{±*2O£0 

A-rsi-e^mc^So Sfc, ^@<Di|>I^r2 /iml^Ti: 

^.£D^iib<, o. 5 ;tmixTt-r^^**^a*A^-e 
co i 9 3] mt. 9mffimiastf%$*ig<D&\isim 

5 0 £<D$kmCi&£rf%mWkLXl£. 7*bl<SSX 

^wmMzziczr), afficD^r» mm) t^mx& 
co i 9 4] liLkmmhit&stc. m3 9mmmxiz. 
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(CF) S«l 6©±taiRG BHigtCttJSLTR {V 
>y K) 7^W39R, G (yj— » 7-f;W3 9 
G, B C?*;]/— ) 74 >l$3 9 Btf&jfflgtU *-©±K 

I TOfil 2^Jgj££*lS„ JEfc* ^RGBBtCD« 10 
WSI^tCT^-y^vh 1)^X3 4tfBf&Zti%<, TFT 
a«l 7 fCfi, I TOlil St^lCf-^AX?^ 
V, y-h/^X^-r>, &SWiTFTjg?3 3jW&« 
?nS, 2tfc©g«l 6t 1 7<JDMfc:fci:, RMStfR 

tt&ns 0 

[0 1 9 5] Bl 6 Ki, *fgfE©3l4 OSHSgflaj©^* 

;i/«tjt^-r^Tfet), 01 6 2 {±^4 onmmomm 

R7^W39R, G7-i , ;W39G > MB7-f^ 

3 9 B««C FSfi 1 6±lC)g*Snt^5, H 1 6 1 f 20 

liH/TLT^&i^ ia i 6 2K.7fr?&oic^ m 1 £M 
m<vmih^*>vT*mtfrcmfammm<D$z&2 o a#«c f 

»1£l 6fCj&££*VTVS 0 £©5?@2 0 AJiiSfttt© 
♦m7ff6tlT^*. #H^cDjaaSi5(C«gg^6 1*^ 
tf€»ftT*5»K COgSE6 1 fc»tttt«»-ef^6nT* 

0>J© <fc o IC, 77-y^?h'^X3 4 ^figf S*&g& 
C©:7^y*Vhy*Xt LT*£trrSg?ig6 1 

33s 2 o Afcra«ptejgj«-r*jii:*<Br*B"p*»), * 
© cfc ? a«fw a *fflffl-r n « > cfi«i6 ©f^aw 30 

fc\ *JK«#6 2H:, #Bf?i©T F T©g|5#T\ ^jg6 

CO 1 9 6] &33. 016 1 C FSKffllJ 1 6fC^ 

g2 0Afc6 1*gtJT^, 3&E6 lXM:3§e2 0 
At 6 1©M7j*TFTS«1 7fflJ{C&ttT 1 £><fcV\ ) C 
til;:.!:*), CFgffitflUJl 6tTFTlSl 7 CDIfi 0 

£S» C Fl«l 6»c7*^-y^ vHJ^X^iSttfcit 40 
TFTSfl7OIT0iil3t, CFlfil6 

fflLTfe, ^JlJW6H;±5jimlSf(HEt5„ *©fc 
#K ^©#©V-^;/;£:#j*LT:7*5>y^vH.J^X© 
P^P#'h£&£ISftLTC©£?&Rm^£C;S: </-><}; 5 
KUTV>So -r**)*, TFTlil 7 ffllJtO I TOti 
13*!), 5~1 O/xmSiSrtffliJST'y^-y^vh'J^ 50 
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X#g?<k5fcLTV>So TFT»Sl7liC^e6 1 
P^P^£«;*:PgtiK<-rsci;*n?#So ctDMmt. 

his© i t omm^mtms o 124 

0 p m©a«^rfflv>fc*^ !Sae5nS"e*ntf, 5/jmf 
0©V— v'^tSfci!), «7 0/irm SK2 3 0)(miD 

mnic%9, wmomnwmi* 1 6 1 0 0 /1m 2 tc* 

So ctUcftLT. *mffimT*lt, Hfg©gfjP®«« 1 
9 2 0 0 11m 2 IfflP^tiftfc/jSS©^ 1 . 2^ 

{CEfc#£ftSo £>U £©^;l/©2"fg©8¥<tJSf©7 f -i' 
X-fMt-ttltf, «H©\r£(;i:«4 0 /irru ^120 
/imt$0, ft*?j^T'&ft«TBii?©llflPffi«{i3 3 0 
0/im 2 fC&D, *^SS^jTfetWofB^©^P®S« 4 

800/iin 2 &c&?k &n. 5fgfcafc#;£ftsc: 

So CfTD.fcatc, »«jg#±#n«f±tfS«£W3ftT*& 

So 

[0 1 9 7] mi 6 3«, 3,4 lHSS^JcD^5>y^Vh 
U^X (BM) >*jR-rH-e*S. MjZEWcto 

*s^F^-r>^fuffl-rs<ii:fe%x.p>ns*^ 

©W±tt£T*^&IBft;W#£n&^fmcti:pft7 , ^£ 
CSo ^(Drctb, n> h^xh&if^iflUi-rSfc&tcti 
K^-YV«SiJ^a©gl5^M^-rs<li:^M^LV\ ^ 
S^gP^^rJg^-rs tc(4, gSB*a»l6««T?«*r S C 

©gP^^-y^vh'J^X (BM) TJaMfi-T*. 
[0 19 8] W^Cfc'Slc, TFTRt>*-fe;l/«®i:/^X 

^-Y > t osnia^onnjtsawef s rci6 b m 3 4 

fl?n§^ 314 lHffiff]T?ttC©BM«F^'f>'« 

So @i64(i, 314 i$zmm<D'm*<Dtgffi®-e& 

S„ ^©.tolC, ^2 0 At 2 OB, TFT3 3, 
Rtf/^X^^V (ilCT'tiy- h^X^yS KDfrtf 

^?nTv^s„ ) t-tfvmmi 3 t<Dm.mictti&Lr b 

M3 4A^tatt6.tlTV>So 

co 1 9 9] hi 6 5«. 3i4 2mmm<Dmm^-y 

S^J©«^iB*^. a^iii^©iHyiJ (fyf©i/2fn 
TiBylJ-rS7 ^ ;^^Ey^J*^e.t^TV^So iiv-mgkWn 

mmvm&ici*. mmmm-r%3m<Dmm\ 3b, 1 
3G, 1 3rt*i m<D*^-wmm*&f$.-?2> a &mm 

(±IE73^C3fiV>^T-feS«:i6> 1 ft 3 ©g?3 ^©«^tc 

fciHipj^sij^nsjKft^osij^^L < -rs©**§^ 
tc«:So c©^-&. f-*^x7i , yt4, mmommic 
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[0200] mmmt^mA 3$mm&. mmmm 

m?%mi£6 i %^-^-ti,xmm-r^mmmx$> 
z>o m i 8tcfe^Lfc±^tc. 2#t.o)mmm<Dmm c-tr 

JWW ZfftfemicTZKib, X^- 0 

i 6 6 a, ^^j(c^j?>/^;nfjt^-r0T'fet), 

liift©%Wg|5#&CX^— 9-4 5*^62*1, HfrB*®. 
[0 2 0 1 ] 0 1 6 7«m4 3HSfiflaj©/^;l/«Jt%^ 

titfe d> (i) «ia4 3 $mm<Drt*)\smm*. 

(2) lZ=t<Dm&mit7r<to H1 670 (D fCTjVfJ: 

e.tX§^e6 4^t;l/fSt-)l< U ?&g6 4fC<fc«3-te 
;WP*«y£-t&o &*5, C©0T*«\ S§S6 4(iTFT 
Sffil 7«fc}Bj«LT^S^ C FW£1 6«KJB«b 
Tfc<£v\, C©.i:5fcHfti!c-f SCfcfcitK X-«- 

*«„ ftfc, C©3lig6 4 0aKJ-Ktt 20 
Lfc^fcifr, SBEftS!® J; 5 $i 

sate* otJHSMffiKW «wjtaWEfcH«4<s urtcn 

[0 202] 0167© (1) tC^Lfc^4 3HSS^JT' 

tett^ftWrs*. fti 6SijS£0J©J£T*il|^tc/^/l/ 
*Bif^LfciB*» ■fe;V»O/^»y4 1 «±0. 1 |imHrt 30 
fclMfflrc**, CCD U^;t/^*tttf|J|ttT*tt#f«:HHBte* 

(/•><, Ell 6 7© (2) (c^-r^WiCWia^P^S^r 
»j*-rSfc460«Jfi1?**o 016 7© (2) ©^J£0IJ 
T*(i, 5^Jgfig-r«lSBi©tftCX-^-^4 5*11 

cii 6 7© (2) ©«T?/<*;i/*«ffLfclS*, -b;!/ 40 

iP(±±0. 0 5/im©Wtf[fe:-rSJli:j^T?#fe 0 $fc, 
x^-+r*&gfc^&c£{c«gfri3&vv^ fitflmcx 

±£BE&rSfc«K feP.fci6T-'U-.;HtXgTX-^— y- 

[0203] 0168 4 3mmm<D^mm^7jktm 
x&z>. (i) ail 6 7© Co ©?H4 zmmm^ts 

W-*38E6 4 *, JS7fc1t©#nT'#o/c?^ 6 6 t Lfc 
4>©T\ (2) «0 1 6 7© (2) ©§&£6 5*. jgft 
tt©»»T?f^ofcgfte6 7 i: LfcfcflDT***. MxE©J: 50 
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H167© (1) i (2) fCfcl^T, ?£ig6 4 3*. 
(£6 5*SW«^T*JBfiScLTtcnP»©^(i^-y^ 

[0204] 0169 fe^ 4 3 HfiS^J©S^0IJ^-r0 
T*£D> 3&86 8*C Fifil 6fC, 3^6 9*T F T 
S«l 7^*Vf*lJg/£U ^tt££«&&£-8T3CtT 

^SflV. GlRlMfflJl<D$j& «0A«r, 01 6 2©5§ig2 

[0205] stc m4 ommm. m4 3&xm&Tfm 
4 3m&M<o$mm?&. mm<D±mmmc^rc^xm 

•rsctfeRi^feSo mar, sf?4 mssM&tfSM 

1 3fcfiK0!l<a38iB6 K 6 4-6 9*, aWttOtMH*, 
&M!t©T F f 0 1 6 2©#M#^6 

2T^-rgP^C©»0^cLfco B9^©<fe5(C, VA (Ve 
rtically Aligned) tttD&olC I T 0«HtC«JE*% 

t> o tv 0 Mmcn**^-r & v >=b 1* 5 y - v u ^ >y 
©.fc^^s t f T©tf#©**aBtttt©«agT?av\ a 
fflnm&fa±L, mmT*$>%o tftsp^^©^©* 

^•r?.«fi!c{±, 0 1 6 7*^01 6 9^1^4 1 

[0 2 0 6] m4 3HSfi«T?«, 7^>y*VM)?Xk: 
X^— 9-©«S«l*«Ffc-Brfc^ ^ >y ^ h U ^X^|g 

fc, Sii[ElRl«*^Lfc-73©SS{c-tr;W»lc^H/^ 
E@**-r«^©X^— 9-*tSrtJLfc^ ftfcS©»£ 
^D^M^CtK&So L^L, «@±(;:^*^ 
fiSc-TSi:, tfcftiLfcX^— 9-©-gP(i?ge±{cffi@-r^ 
ctcftSo x^— +i-©ji:M*^©^v^^-©-b;i/JP 
{c^L<-T5i:, 2ge_hfc©3X^— 9-©fci6-fe;l/JPA , «. 
mM©OJ:0^<^:5o — SHJfrftTfc^rt/ 

fc^a»^6*jWta*3»), x^— 9-5b^S±tc^»)-rt. 
^©gp^©**^;!/!?*^^ < ft K> > a^C? e. & H©^ 
SA^CSo ^(;:SiH^-rsm4 4HSfi«7ftt, 3§jg©j? 
**#«LTfe6.^i;46x^— 9-©tt@*M^-rc: ttc 

[o2O7]0i7oa, ^44 mmm^^^m^ 

mir®X*& t> , ( 1 ) «E*fiT»© TFTSK17 
S\ (2) A^ffl*3iTHij©C Fill 6*. (3) tfm. 

&-iLxrcvm%:7jk-r 0 01700 (1) m$ (2) tc^ 

jnt^5*9iC> C F§£1 6©«@1 2©±lCf±^ 
e 2 0 A *^^t$ti, Mt^iSiBlPlM 2 2 *^fig^tiT 
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*5*K T F Tg*gl 3<D±fCfctggg2 0 B# 

20Ai:20BI^ TO I timX\ /S*;l/ffi5b> €> jl 
fc^pK:fflSK:Sjar*cfca:av»J:5k:iB*3iT6n 
S. -tr;l/Jl«4 /im-e, ^X^-y^gicDX^— 9"8 5 

01 7 0<D (1) tc^fj; ? fc, TFTlSl 7(CX^ 
-t8 5?: 1 5 0-3 0 0i/mm 2 T'WtSo CF 

mm i 6 icmmmmmicz o y-^mmu tfti 

ffi. I 7 lCt,c%&K> (3) ^-rJc^iC, X-^- 10 

■9-8 5tt&Stt¥l?g3£2 0 BO±X«2 0A©TKffi 

(D&mctttzm'S-e&Zo (3) <o«a»-e*nar, ^ 

ig2 0 B©±Xfi2 0 AcDTfCfitBf 9"i:2gig 
©P#T-Hz;W*WSfcl£tt£o ^=^3 20At2 0 BJ^ 
©gp^tcSSX^— 9- 4 5 t4Hr;WPK»»L4v^aix 
§&E2 0A£2 0BT*^;WPtfgti|iiJ£ft 

if&v\, ^^^co^fflffJicgi^gp^^X^ 

^Sb lt t, »*x^— mc & & mre& s„ 

[0208] 01 7 Hi, X"*— V-<DW&fi®&t*Z)]/m 
(DW&*7*'?mT'2o% 0 X^— 9-©fSfflJm«^ 10 0 — 
5 0 0f/mm 2 fttUf, -tr;lWPfci:4 /x m± 0. 5 ji 

d(cft£'Tfi'f:;M*a>&S fcx^— 9-©gtf|J&fi©ilgt 
ISS^BIl 7 3C^t, <KD*S**>^ 1 5 

0i/mm 2 JMTT-fc*; ftP^fc5* LTty&tffg^L-^-f 
<, 3 0 01/mm 2 i-^LLT-fci:, Slo^DfCfcf LTt?€> 30 

tfa^L-f-r^o for, twum««i 5o~3oo{@ 

/mm 2 ^gJg-efeSo 
[0 2 0 9] ®S.^/^;l/t0^3fiXST\ -Y^tt^ 

*>©ilA«, ;^;l/t«^<o«Mti6a4t6BH 40 
«fc a fc-r^-^^V^^yl/tcilA-rS C £lc J; t> *&H^*;l/ 
[0 2 10] cn*7?0*Sfiff!|-eWIBLfeK 
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3©T\ ^^->©»^^l«i6e.nSo Sffix*;l/^y 
y dco*in?S2*lSo «tSH4*-n>»«^fc«tSt, 

*CDWt$i£tff&-£rTZ 0 ^ntcjct), 3tiB©#®P;Fll 

[021 1] -r^veRHtt^w-rswsfcbT**, -f 

VijfiW 7;l/59\ -tr^^^ hftfiTA^ftjenTv^o 

^^LT(i, 01 7 3{c<t^^-TJ;o*^^^>x 
-•r;^ 017 4 {Cft^^r^-r* 54^"J^>K 

[0 2 12] ^^L->*XhT% «7. 5/tm, iS?*^ 
1 . 5/i, &mm<DMffitt 1 5 ;i mO^g^lJ^^L. 

(MiiLp c) *8BgLfe|g**H2 5' 
3(C^t„ 0 2 5 3(C*5V^T, mCX'it 1 500mJO 
*i«M&B8«L» «HjDT'«^5^yx-fM0. 51 

&^m&*itmmi:LT7r,? a mmmaz. o. ihz 
© i o v<D=&fo&mnu m%.s$<D'u&i±5 o° cv 
fc3o c<D&mfrc>. ^*>®Mmii9m<Dmmz.frfr 
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frtoftv^t>©*i^i«K 5 o omm^y-^tfMMLrct 

[0 2 14] ffimcD&dlC, t^JfecDXS^JfflLTC F 

0>lT?&So Hi 7 5tt» »4 5 2Sflfiffil©C FS«£D«jg 
^■TE-efeSc 01 7 5© (1) £^£5^ g?4 
5^»J-eti, C FSfil 6©±C*7- 7 -f;l/^ffiH 
(C F^flg) 3 9 R £ 3 9 G (ffetc 3 9 B) #Hift«tC 
JKfig-rSo f Ltv ^©±tc, 77 7^Vh'^X, C 

Fffisg, ^ott^fflfttfKftsoaaftwsTfx m«© 

ffiUKgSfi*— >5 0 ASrlfcjjScU *-©±&c I TO G§ 20 
HJ?W® 1 2 So 777^Vb'^ XCDWRtt 

[0 2 1 5] 01 7 5© (2) (i, fg4 5HSfS^J©CF 
*«O^0IJ^-r0T-^O, CFS1£l6©±fC, ^ 

77^Yh^x« cf wis. ttvmw-mmm*. e<d 

3„ *"©*£, C F«JJjM3 9Rt39 G^fig-rtl^ 3§ 

cttfc I TO (mWMM) 1 2^fig-r?»„ 
[0 2 1 6] *4 5*Sfi«©«jaT*ntf, CF1IO 

v^n©ffi«Kt,s!se3^*«prs6Ta&*. 01 7 6 a, 
wvi*. cfmi 6 toBiKojasa^ T&fc>-£, cf 

SMS 3 9 R, 3 9G, 3 9BW7-ynh^X3 4 
O»ffBOa5»k:ggfi5 0*^«U TFTS1£17fC 

•tZm-SlCl*^ T F Tg«©Hli§©^tt3£{c CcD^ig 
$ Tc, CFII16 x&mmvm^g <D-ts<X<Dm±lC 

mwnsr&m*&fti?2>m&it, 08 0 tms 1 ic^-r 

cfc^^* — >fc&3©T\ TFTlfil 7t{i. MiSt 
[0 2 1 7] 314 6HJ60IJOA^;U«|iiT?fen{f> *© 

C F»«(DHit©^ifia^-r§o 0177 £0182 

fi> S46 HJ&S0IJ© C F S«£D«j§0ll**-r0T*fe-5„ 50 
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017 7© ( 1 ) Xit, C F©Hb3 9Rfc39 G©HBfc: 
(BM) 3 4 fctattS <£>©-??, BM 
3 4*C F8f|jgJ;«3JP<Jgj£U *©±lc I TO««il 
2^fig^-S 0 BM3 4<0a5»*^5SEfcft*o £©*§£■ 

BM3 4tit8lffi&£Tig$^£C£tflI$Ll,\, 
[0 2 1 8] 01 7 7© (2) XI*. C Fill 2©± 
fc&«££fTif^BM3 4£Jg]j!cU fO±ECFSI 
39R, 3 9GT'*^-:7^;l/#;£:0fiScLfct£. MfcC 
F«3 9RT^e7 05;MU SgfcITO««12 
*B&t%> 0 017 8© (1) T'(i, C FSfil 2©± 
lC&m&EXm^BM3 4*»J«U *©±fcCF»K 
3 9R. 3 9GT*5- ^iVl^SrJ&jScL/ctg, BM3 

%ffim-em&7 l^rj&su mic i to«h 2^^ 
TSo !i«o»&, 0177© (1) i:ra*nc, y-mtm 

£C F MB* 

[0 2 19] 017 8© (2) Xlt, C F»Sl 2©± 
}Cg&g©»£#© B M 3 4 Z®m%: ifC-fl^U B M 3 
4\cnr&2>£.o\ZC FSJJM3 9 R, 3 9 GT 5 ^-?^ 
)l>$*&)$.Lrtf& MIC I TO« 1 2*&&-?% 0 B 
M 3 4 C F ffilJI©gftfW3!iiatC&;S>o 0 17 9 

© (1) T*«\ CF1S1 2©±fC^JR«:ffT?iV>BM 
3 4#JfcfigU ^©±fCC FgfflM3 9 R*J&£Lfc», 
C F«fB§3 9 RlcMKZ&olCC F«fJ!g3 9 GSrflM 
U Jglc I TOtil 2*Bl&-?% 0 C FttlB*raB&£ 
»»*^SBfc g§e©S5#fc:« BM3 4^$D, ft 

*aa**ftvvo?, v^-rn©*^-7i-;i/^-«flg^ 

[0220] 0179© (2) Xlt. 01 7 7© (1) 
•C\ fafW7 1 t C Fffim3 9 R, 3 9 G © — gB^Jfi 

^s<fc3{c^-r?» 0 ¥s<t«7 1 ec FmmcDm&z 

gp^^jEtc^^o ctitcJ;*3, ¥ffifb«7 lSrg&g© 
«^^$T?»<T*^So iX±©«jg{i, ne©±tci T 

i To««©±K«siWir»-essB«jgiaw-*«i*«i)i-r 

[0 2 2 1] 01 80THi, CFII1 6 £ C F 3 
9R> 3 9Gt*7-7YM«iLft^ I£IT 
Ofil 2*mm.l^ ^©±tCBM3 4T^Mt 
5o C©Ji-&fexe«JtftlLftl/\ H1810 (1)'? 
tt> C FII 1 6£fW^BM3 4%&l&Lrc'&. I TO 
«@12^r^L, ^©±(CC Fffim3 9 R, 3 9GT" 
*7-7^;^%Mt5 0 ^©fg5, CFgI3 9R, 
3 9G?rMteT^i:-ri>o c©^feIS{ilttAPL* 

[0 2 2 2] 01 8 1© (2) CFlfil 6 ICM 

l/>BM3 4?:ML/'di CFffil3 9R, 3 9GTA 
7-7^;W^U WICI TOlil 2%&f£U 

*<D±.K¥mmx°$3g L 5 o E^jgfig-rso 0 1 8 2© 
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CD T'ti, C FSffil 61C I TOSIl 2«JB«bfe 
^<D±tCC F«8g3 9R, 3 9GT*7-7^^ 
*fl&*U BM3 4T*??^5r^-ri.„ 

[0 2 2 3] 01 8 2© (2) 7?{±. C Fill 6lcM 
VBM3 4*JPiaLfelft, ^cD±(CCFffiflg3 9R, 3 
9GT?*7-7^;WftMU ¥Sft«5 0Fg®^: 
Tffltc-TSo *©±fc: I TOW® 1 2«U MtcB 
M3 4%MU SSSfc-TSo HI 8 3 £01 8 4t±, 
sg4 7*SfiWi:feltS*7— (CF)S«©K 

[0 2 2 4] 018 3© (1 ) fcjjVr,fc$fc % ^7X1 

(.Bffiffi : tfc^ hMCB-7001 ) 39B' 41. 3 /t 
mMtS, (3) {CaVr«fc5feu la^cOJcd^^* h 

771/— ( B ) B*gP, B MSP&tf^jg 2 0 A ©gfl^fc: B 

mmtt&tftt&o xic (4) tc^-r«fc^tc> u»k« 
y-owmmm (Rfflm : s±^>hgjcR-7ooi ) 39 20 

R' 4^flJU 7* hV77 3 7 1 Lfc 7* HJ 

V ? ^ 7 -r j£»C <fc t» U v H ( R ) B MgflRtf^ 

S2 0 Acas^tcRwiB^ja-rso hi^ (5) fcjs 

>h«iCG-7001 ) 3 9G* ^IfliL^ 7*KX737 

( G ) HiSgP, B Mgp&tf^jg 2 0 A CDgP^tC G SfJJMS: 
&f&?Zo &L±.<DX.mic£t), B, G, R©#HiiJ|gPfc: 

(cf) ffimtf-mmt, b 
MSBatffsezoAtettB, G&tfR©«ai^3Ji«a 30 
■oxmmzti&o b, GRt?R«o«as^3s«*-pfe® 

BWfflftffiflg (B3MbS»l:HF-1009) £Xt°y:n-#- 
7?&J1. 5/im^*PU 2 3 0° C©t-7 , yei^H 
^Xh^-^y^Lfti, I TOI4VX^7^7^(C 
<k*3^T?»o (6) tc^tmtc s Mfitfv^ 

1. 0-1. 5(imtm ru^-^u #^X*E 
1 6 0Wffifr6C F«8B*iBUT» 3 6 5 nm^zfcB^r 
tt?MS4l 0 00mJ/cm 2 MtS„ B> GR 40 

tfR (ommtf 3 jgfi^ofesp^±, ag^osia^^ffi 

M«3 4&tf5SB2 0Aft'qBj«?n*©T, 2 3 0° C 
©*— 7>"Z?1 WXh^-*>^f§ 0 HlC, Sifi 
IEIrIIK 2 2 LT, C F S«#5M-r *. 
[0 2 2 5 ] 0 1 8 5 tt, ±|2©«fc 3 tc LTgftLftC 
F««l 6iTF TSfil 7^Bfit)^t>-y:T^gLfc^ 
H/**;l/©»rffl0-e&So T F TSfi 1 7 IClt^ K^-Y 
yim&& t LT, BJRttS 1 3 (CX U <y h 2 1 *flRtt 50 
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So #S8#^4 0(i, y-h^SM^-v^^^MM 
7?&So ^4b\ JlBfc««SKftaK)-K:tt, BM34tB, 
GRtfR©3«©«HB*«aa-3T3B»), *ttttttfi#T» 
S3. Jfc, CFlI16O^20AtTFTlil 
7©XD <y h 2 1 **jSllOElftl*»«IL, fijfffcfcftW 

ttRtm ^»fsa«*^» ens. 

[0 2 2 6] SLLBWJLfcJ:?^ S&4 7HSS0lj7?fi> 
C F m&<D K * -f >*»J¥«T?**SfciB 20AMBM 

oa&o : bm34 ©^xg^ramtc a o . nxh« 
warn, ^e»?*^±-rso sm imt&m-c^ 
c f commcmnftwimzm^T^ztf, # 
v-cs. k& zteffl&*imz-&T^ztmim. i^x f 

©SP^tc C F «fflS* 3 SSfefcjb^ Wffi»^^©M*f^ 
[0 2 2 7] ^4 7*»flf9T?H:, C FS«tCBM£«{C 

K ^ ^ >«$iJ¥IST' s / \* - y - y 7% L lc& 

t> ^^saffl nrsiT'fe 5o 14 8 mmmn. m 4 7 
^ i^«©73j* T-^tt^fiSc-a-r t b uitmm- &m&m 
T*$>z> a ii86(t ^4 8nmmic$svz>c fiso 
©)Sxs^a«B^-r5H-eso> eai 8 7«fg4 s^ssm 
©/^^.;i/fiiji^-r H-e$. So 

[0 2 2 8] Sg4 8l^fifi^J{i. ggiBte»JC-r SSP^CC 

f wai^Mfe-ric b Mfc»«r sawj-teo* c f mm* 
afeTBM?§e3 8 1%^-rso ^tc, TSftti-er-r 

018 6© ( 1 ) {c^-T J; o tc, 
IU ±IB©Hfe^^MU->*X h 3 8 o^m^w--^. 
mtumz. 0^m~2. 5(imWtS 0 t<D±W 

mmytLTm&-?z>c£ic&t), mi 8 6© (2) ©«t 

9^ BMg§S3 8 l©±{CBMl/'>*Xh3 8 0^Mfe 
fc;U;Wl^tl«o BM|^3 8 1 t BMl/i^X h 3 
8 0©M75'T?BM^:a-r <> 

[02 2 9] il(DJ;5!5:CFIIi:TFTSi4Sfi^ 

btrai 8 7© (i) tc^-r* &>^*;i/4§SfFf 

So 0 1 8 7 © (2) (i, ( 1 ) ©^©P3gi5^©ffi7C 
BMl/v'XFSSOSTFTlfil 7tCg® 
LTfcOs BMf§S3 8 1 tBMI/^Xh 3 8 0©M7? 
T?»«ra©ffi(i4*^LTV5o -r^t?^> BMg?g3 
8 1 t BMlx^*X h 3 8 0^X^— t©SfJ^r*fcLT 
V^So 

[0 2 3 0] J^±SJWLfc«k-5^, JB4 8Siafi«Tf«, 
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to 2 3 1 ] mc. m4 smmmz-c Fmrnzmtzrczz 
S3 8 i ^toy^^ButLrmm-r^m^mmt^o 

H18 8B, SI 4 8*i66WcfettSC FStfiOiSigXS 
*8ttWr*BIT*t), 0 1 8 9(i^4 8HfiSW<J!V<*rt/ 10 
«jl^-r07?$.^ o 01 8 8© (1) iCTFt^olC, 

BMoa^tc F«fijg;&3JiateTft*is£A,£?3SjiiL 

4^^3 8 1 *m$Lt2>o (2) tC7jrr<fc-5 

fc, ±f2©SOTffiffc8Hli£Xlf>:3-*-T-*?n. 5 
(iraifU 2 3 0° C7? 1 B$|?fl#X h^-^Lfctt, 
I TOJHl 2*J&ffi.?%> 0 IE, (3) {CjjrT <£ ? fC, 
tfv^l^X F (->7W77 — f-X F?±t|:SC-181 
1) ^1. 0—1. 5(jmif U ^'V'*— i'&^a- 
so* r © c f ms* 3 mntefcmm 3 8 i«, k^is 1 20 

T^f&LfcC F»£l 6?;TFTlfil 6tX^-t4 

[0 2 3 2] £14 7*W«fr6. 314 9 nflSWeti, C 
F«fli*StaTBM*»j^3«*KiPibfc*V 

coi^^csiLtc FS^coffijg^fawcrs* 

«SWe* 9 , 1 O© C F «», *&«?{C It B ttffi* B M 
[0 2 3 3] 01 9 0«u ^5 OUffiWcfclt^C FS 

tRoauaxs^ttwrsBn?**), 0191 ti^s on 
mm<D/ i i*/i<fflmz7jkirwT°&&o 01 9 0ic^-r*3 

Ic, f7XlSl6±E, R, G (S±/>> h?±^:CR- 40 
7001 , CG-7001) £D2feOCF *>&3! B « 
fttt«JflM C^±/N>h%tS!:CB-7001) *Xt:>3-^- 
€> L < tin— let OSfcftfLT'U ^-^f 5<> 

6<0»ffiJ:9, 365nm©&fi 
*3tyJR*M»* 3 0 0mJ/cm 2 S«U 
«8 (a±M>hajH:CD)-CIH«U 2 3 0° C©t- 

7>-e 1 h#is#x F^-^-r£ 0 ^©&, 1 t om*j& 
mu mcmmm&m*Bf$.-?z>o -r*t>%. r, g© 

C F®ai*^fiR^tlTVSS|5^^{C{±B«)3g*^j«$ 
tlSCfcfc:**. fie-pT. BM£rflMLTjgft-r&£.g 50 
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(D&Z&ftlCltR. G©CF«HB*JgjSbav»«fc5teL 

-c^itar, jgjt-rs^ofessp^-fjittBejig^Bg^ 
[0234] 0191© en c^-r* 3 js^-rs 

^©SS^X^VS K 3 2 ©gp^, TFT©g)5 
^(CBMi:LTBffifli3 9 B*^fig$n^o &*5, 01 

9 1© (2) (i. (i) ©j6*©raa«Me»*Lfcia-e 

JJi) 3 8 2©ifll£\ TFTifil70;W7^>3 1, 

So 

[0 2 3 53 ^5 ommmxH*. -«fc«attt*©g % 

h, ittoaiHW* B«flg>R«J!i>G©flgT-S-5fc 
©'>&<TJ;V\> CFfMB, !gft&fi>Sj»©il^C F 

6o»flBat)* , <fe*Lic< <s»*WTfeSo ®c. -fe 

[0 2 3 6] 01 9 2«, If! 5 lHfi60IJ©C FS«©« 

«1 6©±{C#J1J1©BM3 4*J&£U ?©±(CCF 
8f8M*J&5ScU *©±teJSK: I TOIM^figLT^fco 
CtlfC*fLT, g!5 mfig01JT*{i> I T OHg©±lC B M 

rcmmm<D£. o ^^x®tg 1 6 ±ic c f mm 3 9 * 

**ftLTtiV^ ^C, SAITOH 2«r^cM 

u ^©±©0^©si5«-fcjg^3 8 3*mi$.?2>o m 

^.tf, I TOIl 2^xmLT0. 1 Mm^JSX 
^>v^L, j e©±fCiK^M«i:LTC r*0. 1/xmg 

5 ti mifiX U>3- Ffi5^^©^77j*T'i^-{C^ 

*ffV\ JSt^M3 8 3^fgfig-ri> 0 5S^3 8 3SCr 
T*»«ttT'S »). ITOI12 i:©^«!ffiafe^^V^rc 
46, g&£te{C*5tt£ ITOIl 2CD&£v£{g<-r3i: 
V>'5^SA^S 0 ftfe, ITOSl 2 J £j&ft§£3 8 3© 

^TteT'fen^ I TOIl 2©fiScJSIflL T^-;PLTS 
«gfe?t^m>C r^^M-r^AV 1155 1 MffiMTHZ, 
IT0I12tCr ^©fiicM^-^grtTa^LTtf 5 

[0 2 3 7] 01 9 3«, ^5 lUMOCFSfiOf 
Jg0IJ^-r01?3&§ < , 01 9 3© (1) T*l£, 3O0C 



(46) 

89 

3 8 4*B!&Lrc±T:\ I T OB 1 2 £)lftJl3 8 3* 
Jg^LTV^o 019 3© (2) TH4, 01 90T*if 

litems ommmtmmic 2o©cF«tB§39R£3 

9G#ffiJfi5cLfc^ Bffimttl. 5(imiIMU f 
SStftU ^LT¥S^S®^^L/£ 0 *<D±ICI 
T0I12 tmft,m3 8 3?:^fi!c-rS 0 CtlV&tHS. 
C F/f©*S#¥tSTfe&fci6, I TO^«Wfi»A^< 
&t>, SicSS^Wcfctti, ITOil 2©g|r[%{g< 

•e^^o 10 

[0 2 3 8] &:fe, >lft§i3 8 3©T©8fJ!i3 8 4Xti 

3 ©T©«tJJg3 8 4X«3 9BJ: LT> jgjfi2$5©ffiVMi 
[0 2 3 9] 019 3© (2) ©«|jg-e;&nf4\ 

[0 2 4 o] 0 1 9 5 a, sis 1 mmm<D$z.&m<Dc f 

fcl^T, I TOM 1 2 tcC r*dtKU *©±tel/S>X 30 
Jt-TSI^tC, K LTflK3§B©StfH> 

y^tTofc^ i^xh*w»irr en 

*fe«H4©^3 8 7^M?n5„ c©J:5&CF*l£ 
SrffifflLT, 01 9 6©£3&;|ifjg©^*;ktf|1^2ft 

[0 2 4 1] fg4 7SftS6«a:^l?KWUfe«fc5h:, CF 

mm. i 6 c Fm^mfS. l r * y ;i/«rflg& h 40 

ffil 2*fgfi8LTV>feo LfrU XM<Dmmt(Dfzit\c 

i¥A/Z?l/>5o h-y^3-h^L-e«1il 2^fiSt-T5 

3fc©<fcSftlBI»&£i;So #C F©K©g|?^c^ 
tf£.VZ<DX\ I T Oi^XM'y ^ 'J y^Lfcl^ X 

ICIZ I TOmtfmctt<<DlC?iLT, F©p E g©ta& 
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a*©gi5^^{tv^c i t omiazw-ta&fliftiD i t om 

[0 2 4 2] C ©fc C FS«±fcMEIB^*^lJ 

tf, *t©gp#fr<=>C FMteADi&O. AD&A,/ci§SiJf4 

#£C£it, a^t?&*^^-ri»o If! 5 1*S£0U©J:? 
*Uc J: D KirJIK©?§SiJ© C F Jf ^\© X t) i&atiKriLT** 

s*5fcas 0 *teKW"r*«5 2*as«T?tt> m^m 

<D®M(DC FJB^\OA0ii**l»±"r*fei&K#C FH 

[0 2 4 3] 02 5 4(4, Sg5 lH»J©^fl»J©C F 
m&cDMftX&Zfrs-rmr'&Zo ( 1 ) h >y fu— 
FiLOCFiST-*^ RG B©&C FB*^fi££ 

fct4«SJB© ITOKl 2tfBf$.2tlT^% 0 (2) © 
£5fC, #i?7* Mz-^Xh 3 8 9^flJ-r5» (3) 

Z>£, (4) ©Jc^fCjg^lKS A<D^\zmm3 9 O*^ 

jg^nso 5gS3 9 0tt, Misei^iKD%m«K:»» 
su©c Fi^oiA^iitSo stc, e*iiT6nfe 

[0244] tx±. *siw©jssaa^«©/^*;i/«ji 

*»5o 01 9 7(4, *mt<Dmi&8nmw&a*m 
vrmsh<DmT*&K>, 01 9 8f4c©ss©ig^^-r 
0-es^ o 019 8 fc^-TJ; 3 tc, iKH/s*;i/ 1 0 0 tc 
«a^®l 1 1*^0, Cft$T»«miLfe<fc5fc:fift«? 

0 0©^5{c(4, «l Ufc, 14 

>^6<oMWJie*»tfl'^;n 1 o*-micmm?2>mc 

[0 2 4 5] 01 9 7{C*Vrj;?{c s C©S,5p-Z?t4, * 
iX^'J->l 1 0 (D^t^&imiC * o T *3 0 . ffl 

itciscriKof-i'X/wtLTt, »f-^x 

7WiLtfefit'f5o C©fcfefC 4 5SEW±ffi 

^rcc^^m-r^x-r-y^tgtte.nT^o, c©x 

eof-Y xy w i: Lta/T^ft^ 
rcisbizit^ m®m.7sim<D7\s— A^^y^p)©^-^- 

^©^m^:9 0«S^:-5^lR]*^ff 5 $«^#*<&gT*& 
SAV C©rc46©Sffi(4/£<»?>nTV^5©T% CCf 
(4IH^^*BS-r5 0 
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[0246] ^m^m^m^mm^cLtD^o^ms,^ 
asp ic *hr s imft uvz £ < t*. <o mmm^mc < v *t ^ 
mftmat s c t & < nx. & c <d a o & r^M*^ c 

01 9 7cD£3&gi&Tt4^BfficD;Bv\£cDJS 

[0247] ctL&vmwLrcnmmTHi., mfa*±t 

©9 0*ro^tloa**««k:5MW'r*i6«*3SLfe 
EIrI* 9 0 ° •faSffioaftS 4 0<Dffi^£#f"JLfc:l§ 

THi 9 9 cd (i) Kvk?&oicmmLrcm&. 

fi»fcft**«ftf±, fc**iR]i:±T77rRi«ti:8 o° fit 

[0 2 4 8] CtUcfcfLT, KlSlfc 18 0° T^cDgS: 
S 2 oo««lc^MPJ Lfcfl^lcJi, IBlRl^fiJ Lfc7? [Sj© 
fflft#tt{±5Sc#?n«^ ^ntC9 0° g&375-|tUt±& 

9 co (2) (csvr oU^fc izm^z— >*mmcmtt><D 30 

[0 2 4 9] ^(c, *%fPl®^£^B®l&BXSfc 

ov^Tiffimicittwrso -astc stii^/i'osifiie 

(4. 0 2 0 OJC^T^tC, S1£©i$t#xe5 0 K 
-MM«Jj5cI*§5 0 2, nf^«SRH^j£XS5 0 
3, SRf»||l85 0 4, ttmgJ&rS5 0 5, MM 
0 6, Rtfifi^xITXigS 0 8©jrcfr 

*«Ii5 0 6 0»-t?, SSejgfigXS5 0 7 £8ttSo 
[0 2 5 0] 0201 IC^-T <fc 5 g§e^j£X@t4, 40 

WKVmttiJMS i i l*LftU->*x^«t 

^t§^e^f->s^ii5 i 3t, ms&inomft 

Xh^-^li2 l 5"c?1»££nSo Mi 1 £%0!r?82ig 

Lfcot^tc, c©aoxs-efft>nsEiaiiii«isie-p 

i^>*x y- wmfom t Rf&t s ^smm^m <o , 

^x*§5 1 *-*i***i,t, %saosfi-?jR 

K«jBj-rnfdfBifto9stttfeJs-ro so 
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[0 2 5 1] K*-f >*M*®fcUTS#*#J*-r*» 

^•tc t & l;istit tins a\ «®c xu^h 
f8.tzm-&ia*. 02 o oQBJM&j&ftrss o 6 

?tll£ ^i2fgfi!cXg5 0 7 < &So 

02 0 1 Jc^LfccOfi, 388/**— >*«JtettU5?X h 

T*m-r s «^cofi«jt?s s ti\ mms * * - 

fiSc-T S C t &T*£S„ 0 2 0 2 (4, OJKaiJM-eSlSB^* 
— 2>Jfm*7ikTmT*&2>o 02 0 2{CjjVr<fc 

Kg6 0 4tc^L. cnzmmtmsnzKz&u-ji 

6 0 3<DgM(c@^-rs«> K5flHfiT-<y^Xn— ;V6 0 
5 , a-;]/ 6 0 6 Rt/ffHS'JXf— V 6 0 2 

LTlHlilg-r So SgjG^j£ffl« U -f 5 H«Hfi»«^7 s -f X 
^>"9"6 0 7T*7^7^Xn-;l/6 0 5±K|gT$tlS 
K^^n-;l/6 o 6fcj;t)§l^#{i*SnTZ--y^ 
Xn-;l/6 0 5±fcJ^-fcHH!«n, JBM£ftfc*fK}g 
^iCi)K6 0 4tcte¥^tl. fi«g6 0 4<DCigp{C|E^ 
n/ijg^TOJX^-v 7 6 0 2±©»«6 0 9(ce^? 

nso coi> ^fig^Hwsas^ff^o 
^-v^Risij-e^-r s^a^aiiffl^^tiTfe o , 

h T'^fi^ - Z/%Bi$,T*% So 
[0 2 5 2] ^C. ±T»«?:ftSt)^-a-fc^cr), i&H 
/^^^OJlBiOJtAffla^WW-r*,, 0 1 8-PKBL 

f TmrnzubQ-sfritft^ «a*jiX"r*ftv vai 

T F T^^cD L C Dlt-t?mtm< , ^SftAcO^S^ 

* < * s ««, %e«stt s fe«> jRaaxo^mi < , 
m&8iX<DmM*x*it s fat® < -r s c t tfasnt^ 

So 

[0 2 5 3] 02 0 3(4, SAW >S>x*S/ 3 >&A3i 
«cO«fig^-r0T»^So CO«BOp¥LVttW»4** 
TS*\ ffiA/^;l/l 0 0O^B%aAPicftA3^^^ 
6 1 5*&mL. WUStiBtlBE.*>*6 1 4A^ffiA« 

6 i 8*&mL. %mm<z>m&#i;~7 & 2 0T?«a»/<* 
;n 0 0 rt*«ELT«»#aA*tt» < -rso spscp- 

A^itH^tlSMli, ^h^-y^6 1 9T'«f*:t^ 
Kl^tlSo 

[o 2 5 4] §g 1 aanwett, 0 1 8 tc^-r<t o 5§ 

g2 0{4B[^T\ /<*;H 0 OcOfiiatcWf^lRlfc 
^oT^fco ^<Dfc46, jSllcOaAPl 0 2f4, 3§jg2 

0 fcsata/<*;i/o«2iicaatj-, itni 0 3iiaAn 
ic, 0204© (1) (2) tc^-r<i;9(c> ?§e2 

OWMBW, ><*>H OOOjBfflKTfTJfc^TlftCjEo 
TV^S«-&tct4, ^ScOaAP 1 0 2 {4, ^2 0{C^ 
*^/^;l/COS5a{C8tt, SffP 1 0 3(4SAP 1 0 2 
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\t\ 02 0 5lC7Ts-ri:olc. 3SB2 0#5>4*W 

■e*s«^t>, j&h^&ap i o 2 «\ §§g2 o©st>* 

S^ftl£giS&/^/l/©)Slcg:t3\ 0 2 0 6(c^-TJ;d 
IC, SMKP 1 0 3f±2£APl 0 2tfifflfP>tl%(Dt&ft 

co 2 5 5] cct*, Kftoaxwicscja^iBx-rsc: 
icmmmc & s t>\ mMkicnM*m\ l t t> ©gp#« 

JNUK*%fc:ttSfcab % ^©$$T*{4^?&©ilA3:fi?J!,T-# 10 

^fca&c©^fc*ffltf8ALT^Tfc«a*-*ci:*< 

^ITii^ 0 2 0 7fc^-r«t5fc> £5*fflKl 2 i ty 
7'^vh^X34 ©ttflJW&AP 1 0 1 tfififcfc* 
Si 2 0«K(t. COff^T%«ffiK>aA«tt(HT«« 20 

[0256] cftg.T*mmi<rc&vic^ ^m&rjm^ 

[0 2 5 7] fee, &-fE<D&5r<z*i%ZV>#Wl> 

i2 0 8(t VASS©ffifi;<*^^5. 2te©»t5 
1 6 i: 1 7fc£fcEfilt%JBj8L;fc», -^©a«{cA 

■*»-. — 77 (cx^-- 9-4 5, fflst->-;wi 0 1 %jgj?sc 

©tt*, # U f :/&WflH 7 0 0 {4, ffc&tf-tert/Jit 
#U?b#>l£ffi|]M7 0 0£"W>£LT0. 5 

[0 2 5 8] tfU^L/jOXWM? 0 0<D±^^mt 
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OB8«*iK?fe. 02 l Oli, y-h*<*v<D*0»*« 

^lt, 02 1 iKKTm$kmm<»mm®m>m&m.i& 

^HBHBStcfc^T, fiJt*^9. lxi o 9 , 9. lxi 

o 10 , 9. ixio 11 , 9. i x i o 12 £>m-&<Dmmm. 

fcOffTtf SSWtaEOffiT** C S c *W5o 
©S^fCBSIl-rS 1 ~6 0 H z ©Jg&SiEBT?M\ 3«J 

So 

[0 2 5 9] 02 1 1 £02 1 2tt, KHBRmt 
^LT^Stttt*»£LT» «tt#9. 1 X 1 0 10 . 
9. 1X10 11 , 9. 1 X 1 0 12 ©^tC, — fiMKL 

S^fctiSfcAH^L^l^o 02 1 2(4, 02 11© 
0. 2 sttT©«Wfr**fc*:l,TjjVr. CftfrS, f£H& 
fix*" 5 2 «fW±ffiV> fc , 6 0 H z fi L#jWHnJ6i&S C 

[0 2 6 0] «±©{12:*»6» *U*U*>3Rtl«*Jfc 
JStc J; 0 JSK* 2 ~ 3 ffifSTf * mwic * S c 
frSo ^tc, ^i-^'i'L'^v^rgStcAnfc^ «^ 

^e^jtr* i/ioo ogft-ejtaatoWffBfifiwsc 

[0261] j-xji^ct^p., #vvu$>mmm*>gi 
momxmttJitfcT* 1/100 owTtcrntf. 

U ^^«flg^j^0©igA«^±fB© J; ^ a 

p«9©^ u * u# >^©flg-f>js«©j?^^;v%±ie© u 

^;l/tMJ5Lfc^U->JSFli:-rs^S*^So M(c> ffl 

So 

[0 2 6 2] iH±, Ky-r>JH»^«"P*ft©eiRlft» 
SiJ-T 5 V A^^©^^«^/^;l/©||»J{;:ov>TIHW 

So ^tfC, 0 5 5 K^L-fc«fcpS: 1 B*rtT*fgS©SaiRl 

•TSo 

[0 2 6 3] 02 1 3 It, VA#S©?&Pb/^;WD«# 
«fig^-T0-e$.S„ 0 2 1 3 {C^fJ: o 2tiKDM 
«©±(C^Lfc«Sl 2 £ 1 3cD!l!|fcttJ|;£ft&r« 

sv^^cil[3^■rs2«^©^i3 l e«l 1 1 1 5%BEg-rs 0 c 



(49) 

95 

cT'mmztizm&'^Mt* aoeMKiHtu ft 

mmi 2 fcTlfil 3©9kr>^©73(«j£ 1 8 0° g& 
1 t 1 5©©lRtttC*fLT4 5° *** 

tfe^T, -»<*;l/*fBW>8 0° &T©&€>*$373"{5d!)->?> 
, 9 0°, 18 0°, 2 7 0° ©73ffi 
[0264] 0216 (C^-T <t ? fC, 0 5 5 fCprrTJ: 5 
5f3>h7Xhi»5;i2 1 7£, 8 PgUggftB^Cpg 

[0 2 6 5] ^ffiBBA&x #I¥8-4 1 9 2 6*S, =t 20 
n^S5fe«l©»fiii:-rS^¥9 - 2 9 4 5 5^RtfW 
If 8-2 5 98 7 2^1% ?\£Z/Wc& DEAdMS 

*«tj § c i: fc<k «3 Sift Wtt««efc#S«a CtW^L 
TVSo LfrU 8*. Hift«i©XU>y hT'S2 

[0 2 6 6] WT> S§jg. fl*. WBcHttfcXU >y h 
tc <fc 0 #H}RF*3 T*S|S]^SiJ-r 3 J: 5 tc L fc V A 73 :£©?£ 

0 2 1 9«r#fiSUTUiW-r« 0 0 2 1 9 (C^rT <fc 5 fC, 

-i-^Aftt, n x . n y Sn z ©ra^^cOitOo 
[0 2 6 7] CCT, n x >n y = n z ©BMfefi<J*»>:si 
Ofi[ffli7^;VA^ 7 *f ;l/A®Ftycft3*6<]t;:lE©— tt 

ttmcmcD-m&7 f ;1>A t nf.£ 0 Biffin x . n y O 
9^±^l/^73©73(p]^jItBWi:^ 0 L«|^Cttn x 40 
>n y Ta&Sj^exTJlRl^illBtti:!*^ fi«l7^;V 
AflD^t^^dfc-rSi:, C©IE©— ^tt7-t-^A^jiii 
•T?.C^(CJ;0> BSrt73loKC R = (n x -n y ) d©D 
ff—>3>*4i;5. IE©— Wtt7-f;l/A©U 

?f->3>fcV^ «\ ffi^7?f^c0 ij £ -r — >/ 

[0 2 6 8] n x =n y .>n z ©H«*ft«»):ftO 

©-ffltt£Wf Sffi*IM:7^;t/A£VM,\ CCD? 
*4>A**fcft©— (fitted/A fcPf-So ffiffia^i'^ 50 
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■fSCfclCi:!^ M^73lRlfcR= ( (n x +n y ) /Z 
-n z ) dODU^^-^aV^C^o JMPfc ft©— tt 

fa© U # t 1 — -> a i/£ Jg-f © t f 3„ 
[0 2 6 9]®C, n x >n y >n z ©HlflfoVS&SiO 
tefflM^^ASr, 2tt1t^#-ri.ffitBM^'C;bAtV^ 
v\ JWP$> c©7>c ;l/A*#fc2tttt7-c;VAfcnf^o 
£©«#£{*, n x >n y T2&&fr£x73lR]%jifflttl£ 

1*373 |o|©'J*-r— $/3>fi (n x -n y ) d «BU n 
x >n y ©Iff) , 7-Y;l/A©J?£73fa©y#-r— ~>3> 
fct ( (n x +n y ) /2-n z ) dt*$5, 
[0 2 7 0] 02 2 Oti, #?|IE©Sg5 2HSS0O©J«S 
S^«©*fig^-T07?feSo S«9 1 £9 2©— 75" 
©CFWR(0«IWcffi"r*fl|fctt % ^^-^f;!/^^ 
»*& (^*»® *TOJ«S*U {fi73©TFTS«©M 
ftfcffi-rsWfctt, T F Tif^/Uy^ ^HiSim® 

*^^nrv>5o i i: 9 2 omgkicm-f&wic 

t±> SfflEifti#«*(B^B«!lfc:J:0»*L, l 8 0" C 
ifiiE^M©±{c, ^^S^Siffi»*J^xif>3-h 

0, 05 5tC^Lfc?§^/^->*^fig?nTl/^o 
[02 7 1] I«9 lt9 2ilt 113. 5/im©X 

JKftWB*itAU i^^;Vtbtv^ 0 02 2Ot 

^•r <t 5 tc> ^52 Hi8S0y©^sa^Bti. jg 1 ©d 
ym \ it. mi©iE©-wtt7^;i/A9 4t. m&'< 

*^£«/3c-r3 2tx:©gffi9 lt9Zt. m2©iE©- 
itt7^^l/A9 4fc, ^2©{Ut«l 5t&£<DtmiC 
IBM^nTV^o ^:J3, ^1©IE©— itt7^;VA9 4 
©jiffiffitim 1 ©<1^« 1 l©^iRtti:it3?L, ^2© 
IE©— ffitt^ ^;l/A9 4 ©iiffi$ttfi^ 2 ©M^S 1 5 © 

[ 0 2 7 2 ] £ 5 2 HSfcWcfc^T, £ 1 Stflfl 2 ©IE 
©— $fit£^-i';l/A9 4©U^7 :f — ^3>R 0 tR! 
n?m 1 0 nmfcLrc«^©, UnVh^Xhtt^ 

022 nc, sfemmmmcmmEim^vzmmmm 

%02 2 2{C^-T„ 02 1 7Rtf02 1 8 tltKLTW 
p> *^ <fc 5 , ^3 y h v x h tiSKHftfcM 

[0 2 7 3] <:<1T% 02 2O©«fiKT% SSiat«B2 
©IE©— f4tt7^;l/i9 4©'J^-r— i>3^R 0 i:Rj 

fi> R 0 tR x *mt?£*k. ^^;l/©^± (4 5° 73 
ffl) , £± ( 1 3 5 0 , (2 2 5° 73te) , 

3&T (3 15°) tCfcV^T, 3>h^Xh*n O^C^S 
ft)S%*i6, R 0 tRi ©ffi«±T^©ftiS*^-'(ifc 
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&?>Ro £Ri f>&*tin?m/x J t£W&m? J 7 7*W2 2 
3lcfjk?o £43, /<*>W>fi±, £±, £~R £T©^ 
iS^^tiHO— -C°&r>rc a dtltt, 0 5 5 (CjSf S&g 
/^-y^fiMLfcfc^ iBfa#IUtc<fc£4 0©S»&b'5 

[0 2 7 41021 7 ICfc^T. 45°. 135°, 2 
2 5°, 3 15° <Dj}1iLT\ 3>h7Xh^l 
ftmt39° T*tbK>. 02 2 3tCt5V^T, 3>h7^h 
1 0JC&5&3W3 9° iX±£&SR 0 i:Ri ©ffl^ 
■tfT-fci. fiffllt7w;l/A^fflLfc^*^5i:v^ 10 
§o 02 2 3{cfcv>T, n>b-7Xh#l 0{c&i>£jj* 
^3 9° JK±fc;8:S©« % R 0 ilRi T'J^T^ftA^ 

[0275] R J ^450nm-R 0> R 0 -250n 
mSRi ^R 0 +2 5 0nm, O^Rq Rl/O^R j 

mvmt^^ It'mhMO" —9 0° <D8SBT* 
SEfbS-e. H«fcR 0 ^Ri ©«MH**#«>fce*x 

[0276] 0224 (i, &%W<Dm 5 3 £MH*|(DffiA 20 

Komy&Ri i tmgk't*>i(Dmcmw$ft. 2&©ie 
O— tttt7 f 9 4 uatmtfsv-ticftKu is i © 

ltcBW»-ra»2©iE©— «ltt7Y ;VAOifl 
Wrtifg 1 co{i^« 1 1 ©©iRiffltcttSS-rs <fc 5 {c@HB£ 

[0 2 7 7] H5 3HS60!|{Cfel/>T, ffl 1 RtfUS 2 ©IE 

©— itt7>rM9 4CDfitfflMR 0 kRi * j en j e f m 

1 0 nmi: 2 7 0 n m £ Lfctf-g-©, f3>h7Xhffl 30 

«n%H2 2 5ic, 8 i«guBni$ic mmm.m.tt£. vzmn 
mm.zm2 2 6tc^-r 0 02 1 7Rt502 1 8 zhml 

*«tcj£^0, IBM££<0£i;SI!BSt>*ffifci8'.|N? 

[0 2 7 8] £5 2HSS0IJi:^«{C, 02 2 4©«fi£ 
T\ ffi 1 fttflS 2 <r>TE<D-m<&.7 -f;l-A9 4©'J^f- 

^fe«**H 2 2 7 (C^-To 0 2 2 7 T'^tlfc^tt 

«\ @2 2 3fciU-pfe!), 3>h7Xh*n 0 tc^;^ 40 

[0 2 7 9] 

2R 0 -170nm^R 1 ^2R 0 +280nm, 
Rl S-R 0 /2 + 8 0 0 nnu 0 ^ R 0 JkT$ 0<R X 
Sg5 3nffiMT'i>mik~b;\/<DVZ7 : ~i/-a>A n 
• d%^fflW*«HTfa{fc«*, SK'MXhftJjfO' 
~9 0* ©ttHT»Sft£*Tfc, ±K©*fl : fcSe:b&4 50 
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[0280] 02 2 8 *&m<om5 4 ^S60IJ©}8Eil 
a^B««^^-r0T^§„ Sg5 2H8g0IJi;g&3 
©«, MEA/^I/hSBl ©fiM&Kl lO^KDftO 
— •M£7*/W»9 5*, S»/<*>l/fc£2©ffl)teKi 5 
(OIBicai 2 ©&©-«14 7 9 5 ^rEB-T S^T'S 

So 

[0 2 8 1] £5 4mmmiC^T, £5 2 3gK0U£|H| 
ttlfc:, 0 2 2 8 <OMfSX\ m 1 RtfSI 2 ©ft©-«ltt:7 
■<>]/L>9 5£>m-$7jft<DVZr ! -i<'aZ/R 0 £Rj 
*« , 3EJC«ft«*TlWiWtt*W^fc«6«*H2 2 9(C 
^"To 02 2 9"CjK*tt;fc1$tet4, 02 2 3 fcWCT^ 
»), 3>h7Xhtfl OlC*?.ftfl[^R 0 fcRj ©&S? 

tRj T'UTtD&mmtcznzmT'&z,, 

[0 2 8 2] R 0 +R X <5 0 0 nm 

A n • d^mmffi^fSim^ittE^ A n • d 
#©±ffi£©M»£ll^fco foSS^i2 3 0(;:^ 
■To cft<fctu ffiiM*4/©An • d#R LC £-r-3£, 
ffifBS:7^;l/.k©iJ Zf-isa >©fn©SiS£:fm, 

1 . 7 X R LC + 5 0 n mJXTTSSo 

[0 2 8 3] C©*fttt3>h^XhK:H-r*» 

T\ m 1 RtfSfl 2 ©A©— J JlL. 9 5 <DmZ?3 InJ 

©u^x-5/3>r 0 i:Rj iss^rsfcaft^^r, 

PWHS«i**i;*ft«**«), Ro ^Ri ©ffifflLhT*# 
]«iK^97t LfcO^0 2 3tfe§o 02 1 8t?PgHS 
«*^C*ft*tt5 2° T-feSo 02 3 1 tC43V>TPgP 

V»A*o 02 3 1 tCfcV^T, ivns«E^i;%AA^5 
2° i^±i:^s©a, r 0 tRi ^^:ov^r^©*f^^SS 

[0 2 8 4] R 0 +R X ^3 4 5 nm 
^C. fSH-fe^'J^^-^a^A n • dfcggfflW&SS 
HTf«ft:«*» An • dfcgJl*ff©±ISfcOK^^ 
^fco *©«|jR*H 2 3 2 {cjjVr o CtliO, «3@*# 

(Dimity SitwA n • dfc^e-rtcjat?— ^t-$ 

ti3 5 0nm«TT£5o 

[0 2 8 5] 3>h7Xh*n 0fc*:S^Jgti5 0° fit 

U #7*— 3 y©ft{±, 3 0 n m«± 2 7 0 n mJWT^ 
feSC^Jb^i^LVo $fc, y-rxi>&;£\ 0° A^e>9 

0° o«Hi?«ft**Tra«fcii^feii6*, mm&mc 
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[0 2 8 6] 355 5mmmit. 02 2 8<D?f§5 4*fifi0!I 

nmikWiim.m<DMmzis^x, m i Rism 2 ©a©- 

tttt7^;!/A9 5 0— MiV^cfc©TSS. ^5 5JI 
->3>4 2 00 nratLft«^ ^|3>h5Xhft 

*g£0 2 3 3 (c, 8 mmmmmcv&m%.m^ czmn 

mM*m2 3 4C^f 0 0 2 1 7&U : 0 2 1 8£itiRL 
TB^^^cfc^tc, JKl^vh^XhA^eft&ffiB^ 

ft, «ft1ftt#±ifrIJcefc#;£nrc:o £fc, nyh^xh 10 

Lfe *\ ?g 5 4 *5g0!l<75ft© 1 WIS? Y >12±<D V 
* 7 s — is a XDattg^tS U ^f—> a 5 1 

[0287] ?g5 6mmmf)^m5 smmma. m<Di 
m&y )ii±tfi.(D i m&y * >i i±*m%--&t>ikT&m 
?zmmmx$>K). %m<o?5mit&m<D^Bmi*3bz> 

&%Ct tfftfr-D fc a 0 2 3 5 #fgBJ3<D|g 5 6 JlSB 20 

m<Dm^7r,mm.<Dmj&^mirmx^^ a is? 5 2mmm 

g?n^^lCDIEc7Dl$fttt7-f;l/A9 4cof^t)D{cmcD 

[0 2 88] 6^lffi0!lJ;::i3^T, IECO— Wtt^ ^ ^ 
A9 4cD7^;l/Affil^75"(^cDU^-r— ->a>R 0 £ 1 5 
Oniru flCD— Wtt7^;bA9 5(DJl$^|RlOU^T f - 
^a^Rj *l 5 0nmi:Lfc«^ ^Fn^h^Xl- 
lM8£0 2 3 6K> 8 VgmmmmcfeM£mtf3EVZM 
ftfgig£0 2 3 7tC^t"o 0 2 1 7Rt>*0 2 1 8 tttM 30 

ft, mnftVktfMmc&mznrco 

[0 2 8 9] ?g5 6*SIW|-et>, 3>hvXhtCOV>T 

02 3 8fc^-r o 02 3 Sfc^ftftrtSfi, 02 2 3 
tlRlCT^So i2 3 9«, *5£W<Dm 5 7 nffiMiDffi. 

zcdiz^ msk'^frtm i omftM 1 1 coratc, mco 1 

ifi147i';UA9 4?rffi«L. C©jE©lf*147f ;I/A9 40 
4tmi<D{i^l 1 <DMICIC$L(D 1 fi147i-;l/A9 5 

filg i i i (DmmAzmstt s ± 3 tiBBSft 

So 

[0290] sgs 7mmmic^x. jEv-m®? -< >v 

A9 4©7i-;l/Affirt73[R]CDU^T :r -v'3>R 0 £5 0 
nm, m.<D— 5<Dm-£J3&i<DVZ'r—>' 
a>R 1 %2 0 0nmi:Lft«^O > ^Vh^Xhffl 

a« 0 2 4 o £ „ 8 v&mmmmc mmixmtf± c s 
mm^mz 4 1 k^To 02 1 7&t>*0 2 1 8 ttmL 50 
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xmZfrte&olc, iS^n^h^XhAMf^ftsaSHtf 

ft, *gft#1£#*«fc:efc#;*ftfc„ 
[0 2 9 1]S5 7Him, 3>h7XhtCOV^T 

0 2 4 2 tT^-To 02 4 2 lC7TsZnrc[H&lZ. 0 2 2 3 
tlBIUTSSo 02 4 3fi, *¥%W<Dms 8nMM<Dm 
&mimW(Dffil£*7n?MX&%>o ^5 2^SE01J^S^: 
^ B /^;l/i:^l©<i^«l KDmic. &<D1 
W147-f;l/A9 5«:iEgL. C<Dft© 1 6614:7^ ;l/A 9 
5 tm 1 ©I« 1 1 <om\C\CTE<D 1 ^;l/A9 4 

?:@e«Lrc^T-$>§o IE<D— tt14^^;l/A9 4cD3lffiW 
«Jgl<DfiIft«l lcDKiRSttfCiB^-rSi^tcBSB^ft 

So 

co29 2]«5 snmmicts^x, jEn-m&y -< >\< 

A 9 4(D7^;PASrt?j|Rl(0U^-r—>3>R 1 3:15 
0 n m, ft©— Ifitt^ f ;UA 9 5 <D#^ T^IrJ© U £ -r— 
->3>Ro £1 5 0nmfcLfc*§£-<7\ fpr^h^Xl- 
tt^%0 2 4 4tc, 8KMWttlclttM£6tf£i:sft 

ft rnrn^rn 245 tc^-r 0 0217 st>'0 2 1 8 tit« 

ft, «ft#!S*^lB{c^#?ftfco 

[0 2 9 3] fg5 S$mm-Vt>. 3>h7XMco^T 
S^#?r^W L fco 3 >- h 9 X h tc WT 5 RJS^ff^r 
0 2 4 6tC^-r o 02 4 6tC^^ftfcF«i^«, 02 2 3 
£mVT2bZ a 02 4 7(±, *%B^©^5 9Hi660IJ©^ 
S«^g©«5!c^-r0T^So ^5 2Hj5fi^Jt^ 
50tt, ^S/^;btlgl©<i^«l 1©P^{C, ffirtTa 
(fiia)fflST^n x % n y % »«^©JBHff4s*n z i: L 

A9 6%iEBL, «»/^I/i:JB2 0«)1fi«l 5©fS<D 
iEl«147-T;l/A9 4»ntV^^$So 
7^/^96©x mum 1 ©fiUftte 1 1 ©KiRffitC ]fi3^ 
fixfcSfcgEB^ftSo 
[02 9 4JS5 9*»«UC43V^T, fiiS7^;l/A9 
6©x*fi^jiffl|ft, -T^:t5^n x >n y fcU ^-T^A 
IWlRlO , J^f-i'3y5 5 5nm, JS27?|p]<D U * 
x— : ^3 VRyz^ 1 9 0 nrntLfcif^-fX H=3> 
X h fti^^0 2 4 8 fc, 8 PgUffiSbNftcpgPSte*' 5 ^ D. 
•5Mftffi«^r0 2 4 9 (Ctk-To 0 2 1 7RZJ?m 218t 

IBH*^«}C^0, Pg^SK©^ C 5 «!H Steffi 

/j>^ft, sft«Ht^«»ca#«ftfe. 

[0295] CCT\ Rxz= (n x -n z ) d, R Y z= 

(n y -n z ) dtsg-rso ^5 9nmmxt>^>h 

^XhtcQV^TR X zi:RYZ*^*^*^^^-iirT«® 
^ft^WLfCo nyh^xh(cl8-r5»jS*fl : ^0 2 
5 0(C7^-r o 0 2 5 OlCTjkZtirzftmt, R 0 ^Ri 
^ft^ftRj^ilRYZ^^JES-rSW^IBICr'feSo dft 
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6<DSSS#>?n 0lc^:i>ftJSA^3 9° 

tt± R X z^ Ryz^^TiXTO^ftWc 

[0 2 9 6] Rxz~2 5 0 nm<R Y z^Rxz+ 1 5 0 n 

nu Ryz= _ RxZ + 1 0 00 nm - ° = R YZ^ ° = R XZ 
GlIBS? 4 ;l/A 9 6 Officio]© V f 7— ^ 3 
RO ^ JP^TJlolcDU^-r— >3^R! £-T££, 
R 0 = ( n x _n y ) d = R XZ- R YZ < n x ^ n 

R 0 = ("y — n x ^ d = R YZ — R XZ " (°y = n 10 

x (Dt%) 

Ri = ( (n x +n y ) /2-n z ) d = (R X Z+ 
R YZ ) /2 

OBB«*W03iOfc«>, R XZ , Ryz^MTSSiS^m* 

[0297] R 0 ^250nnu Rj 2500nm 
•?%.t>%. artcDfuffiM^2 5 0 nmOT, fl££73ln]CO 
©tlMft 5 5 0 0 n mttTP, 2 $|!l14ffifflM7 * ;l/AfiMB 

ffidfcvuww &mytm.<onn tw&? s«t 5 »<:E«f 

^>Ct-fom^Lh\ mMk-tefrWfT— fa>A n • d 20 
*£flJWfcttHT?£ft:S#. A n • d fc«iS^ffO±H 

jS^mi, 7&H-fe;WDA n • d(C<feP)-rfcm(C2 5 0 n 

©gjS^#tt}K*-t;l/©A n • d{c#c#-TSo JKS-fe^ 

EfcOHffifcH^fcttSfcBZ 5 1 (c^-r o <i*iJ;*k 

n • d^rR LC ^-r^i:, 1. 7 X R LC + 5 0 n mJMTT? 

30 

[0 2 9 8] &*5, 12 4 7(Dm&T\ iKJ|/«*;l/©— 

?><Dmximm<DWi 1 ©dftis 1 1 x»4*2 ©ara&K 1 

5 t ©RgcD'>& < i: fe-^r{Cffi1fi||7 4 ;bA 9 6 «MGR 

MI, #fiL*BM7 -1- ;l/A 9 6 <DEF*375'IrJ<£> U -> 3 
^tf^tl^m 5 0 n mttTT\ lOgffiil7-i';l'A 
9 6 0P£73ln]OU#-r— ->a>Wl. 7xR LC + 
5 0 n mW"F"P*S«^«ji*ftT** C ttfftfr-o 

[0 2 9 9] *fc, ^-I'Xhft^O 0 -9 0° (DffilT' 40 

*m±^b£>&frofc 0 7^;1/A9 6 i:LTfi, IE£>— 
W14"7f;l/A (n x >n y =n z ) , ft©— ^ )\> 
A (n x =n y >n z ) „ H|fl1t7 -Y /l/A (n x >n y 

>n z ) *^^.p,n, ^©i^-rn^^ffissi/^i^n 
[0300] j.x±, Aszmntrz 2^c<dw&<d 
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St57-fM (TAC7^;l/W *<ttS'J^f— > 
3 > 01?7a(p]CO{£[fflil^am^5 0 nm) fct^BJicD 

[030 1] tr&t>*>. TAC7-C ;l/ A{C*fgB^T*cD* 
fcfc«fcoT, S*»»J±liffii87^* 

C7^ ;bi*^*f6WOi&taf ^*{ft««7 ;va 

[0302] j.x±, *»u§*t f Tmw*&mmzm 

*ffl^Ltfffl?ni.MOS-F ET73StDLCD^ 
tll&^i: LTM I Mmtt£<D-$r-l*- K*«fflbfc 
7?StCfe®ffl«rt6T'fe»3, TF T7a^T^T^;l/7rX 

K3ifflRrffiT*&S<, aaS!OLCD^£ttTf!fl:<, 
[0 3 0 3] 

[^<7)S»I] ^3tE© TNILCD ttSftKH*^ < , 

«ftwit*afeaLfc i p ssl c D&m&m&tP+ftT* 
*v *aw*affl-rn«cn6oiBi«*«P»u ips 

«fcg8sxtte**Htt* * ^46, Kit 

[0 3 0 4] Stc, BWLfc«l:5a*fr1?fi[ffiSS7-f^ 
[SMcDfffim^SiW] 

[01] TNSLCDO/^;l/«iii:»i{fJSS*i{iB^-r 

[02] TNSLCD<Z)^R^{Cj;§a#©^t:^i«W 

[03] IPSlLCD^W50T'£5o 
[04] I P SSL C D^JhLfcSlSfC^tS^tt 
CD^%^-T0-Z?a&5o 

[05] i p sMLcuici3ifzfemEsmm*7ji?® 
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[HI6] I P SffiLCDfcfcttSBHogftfcBWRlE 
£^r0T?&£ o 
[07] V A(Vertically aligned)^fc*<DIHML&fc 

[0 8] ^HT^yaKiOWWHT**., 

[0 9] *awojsei%«wrsH-e*s. 

[011] g^SttMftiiVrHVfeS. 

[01 2] **W©JRJIEl6l«lia-r*^C*^-rHT 10 

[0 1 3] m i nsseijcD7SS/^;i/o^«fig*^-r0 

[0 1 4] HI 1 SISSWo/<*;l/«|J6*^"rH"e**. 

[0 1 5] m i ^aswags^*— v*^ht***o 

[0 l 6] m 1 HSfiC»Jfcfe^SH2lgP0^fi/^^->* 
^•T0-??fe5o 

[017] mimmmicisifz>>vt.)vmmm-e2c>Zo 
[018] m i nffim<r>'^>i(Dmgkmxn<Dmw*7F; 

t@T*£5o 20 
[0 1 9 ] fg 1 **M©^fl^©£WflI*j^HT* 

[0 2 o] m i nmm-evfo&mmzTjktwv&Zo 
[021] m i MMm-e<Dfc!g&&*7ii?Ei-v&% a 
[0 2 2] m i nffimT*<Dmto<ft&*7n?®T'&Zo 

[0 2 3] SBiSlflSWz?©SftWtt*^-rB|-c«*o 

[0 2 4 ] m i mmmr'(Dmn^^7jktmr'S>^ a 

[0 2 5 ] m 1 ^i5£^JT'{SifflM7 ^ Lfcl§£- 

co^#tt%^-r0Tfe^»o 

[0 2 6 ] m 1 ^SWHTMMIS:? ;l/A^r^ffl L 30 

[027] ^8Eaj»-eoaiin)tto«**wwr«HT?fe 
[028] mi *Mifla-eg8ieoK**«ffcs«fe«foa 
[029] mi £jwflT^©ws«afffcs-e;fci$©3 

[030] mi *ai0!l"?©g|Sfl!)KS i: 6:tfc<K©3gj®^ 

©na^^-rs-e&So 

[0 3 1 ] m 1 j|)10IJT*<DS£jgf9ig£ i: !!#;<«© JUil^ 40 

«ora^^-r0^S5o 

[032] mi ^jsw-eosseoiesfcrivh^xhjt 
©H8^sr^-r0-e&£ o 

[033] m2nmm<D&m>*#'->*7n-tmx*3&z 0 
[034] m3H)Ss^jcD^e/^-v^-r0r'fe5o 

[03 5] SB3HJS«OgSB/<*-y©fl!i©W*^"rH 
[0 3 6] ^iB±T©««»?OElft*^ , rHTf**. 

[037] m4HssM©^e^*^-r0-efeSo 
[038] m 5 mmm<D/^;vmm^tmv^o so 



[039] &5mmmo>mmnm'*z->%7jk-t®X'io 

[0 4 0] XU -y HSmfc*5H-5ElRl^©ffil*^-r 
0T-&£„ 

[04 1] m5^ISI0ljT*©5ISi:XU <y F 

* -r > ©fg^^-r 0ts 5o 

[0 4 2] JB6**«1?OgSBfc«aoX'J «y h©ffi5tt 

*^-r0T^So 

[0 4 3] m6J!i6SeijT*©^fcXU >y HKfcfcttS K 
[04 4] ]R6^0i«}fltA^ttBic43^SBlKflS(O 

¥B0^^-T0-es?.o 

[045] £6&««©Bji«»<*->*js-ria-e* 

[0 4 6] ffi6£^tt®BJWcDBr9H-?&&o 
[0 4 7] JB6*6fi«-e©«ftWtt*^H-e**o 
[0 4 8] aeUBWWPOSftWttSSVTBI-e**. 

[049] m 6 ns6w©iB^«g^ * * - ><D%mm*m 

[05 0] #»B087!aWfl©B*W&**-Vfc#| 
it^-r0T-^So 

[05 1] *^W©m8Hi«i^l©fB[S«*^fi{«:fettS 
Bfgg&©¥S0£:^-f0T?&£>o 

[052] m8nmm<Dwmm<D!SimwT*&z>o 

[0 5 3] m8IISSCajlCfcttS T F Ta«©«#7j?4?r 

iKB^-r^0T'fe§o 

[0 5 4] mSiySWcfcltS T F T»RflD«fW»* 

i«H^-rs0T*^So 

[05 5] *5»B©»9*Jt«IOg8iE^^->*^H 

[0 5 6] m9nas^i©B^ap©¥ffi0-e*-So 
[057] m9mmm<D?m'S$-v<Dm.&M**i?M 

[0 5 8] WfcfyS;'T»©#W>«ll©IW*^f HT?» 

[059] i?y*r7icmmz : &rcmm*m^%m&(Dm 

[06 0] ^^if^taftJ-Brfc^e^fflv^ig^c^ 

[06 i] ^^^»ciBfts-&fe?Sie*fflv''*»a-tefi 
[06 2] ^^-»fy{cjift^*rcgge*fflv>s^tcfe 

[0 6 3] #5§B£©mi OHSESfi?iJ©»*«fi!c^-r0T' 

[06 4] mi ommmicmf&mmvu^-z/ZTK-r 

0T'SSo 

[0 6 5] mi 0»MlC«tittii»iD||liBTft 

[0 6 6] *^«fl!)!!8«teJ:*E^iftoafb*»iwr 
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S0T*&So 

[06 7] mi onmm<Dmi&m*7n?mT*3{>?>o 

So 

[06 9] M£L^x-vi/tmfr<Dm{&*7n-rm-?& 

s c 

[070] &mvi(D^m<Dm&L^mii*7nirm-v& 

So 

[07 1] *%w<Dmi i nmmic]st,f%3z&/<i$-y 
[072] mmmic^mm<D^^mifrcm^-rm^ 
[07 3] *^cd^i 2nmm\c*otf2>mm>w~y 
[H7 43 sri 2iu5s^j^^j^-r0t-fe5o 

[0 7 5] ggl 2Hfigfi?iJcO^fi?!l^-r0Tfe?. < , 

[0 7 6] 3*j5®0tJtC*3^S^e/^-> 

[0 7 7] m3^#|<D#rS0T'&So 

[0 7 8] mm&m<Dftmtmmm&**?mT*&2>o 

[0 7 9] 4HM0IJ^^^->'i:C S 

[0 8 0] mi 4^#j©^#y^?-0T*2&So 
[08 1] mi 4mffim(D^mm*^-?mx°&% 0 

[0 8 2] mi 4*figfiRJcO^^J^-r0T*$.^o 

[0 8 3] *&m<Dmi 5m.mm<r>^Uf^->^7rst 
[0 8 4] mi snmmicisitzm&cDmfamtzmm 
[0 8 5] mi 5nmmx*<Dm.ft&&*7r<f®T°&z>o 

[0 8 6] mi S^WecDffJHiatDjS^JgS^JtlS! 
[0 8 7] ffl©V A^©^KP©^jgjS^-r0T' 

[0 8 8] mi 5$kmm<Dmi&>^-y<Dmzm*7rs-? 
[08 9] mi bmmmnmm^^-ynm^m^t 
[090] mi smmmomm^^-y^mm^mt 

0T<fcSo 

[09 i] mi 5Hss^j£o^e^^-^©^«Bi^-r 
[09 2] #?gBj!cQm 1 6nsg^j^e«jg^^-r0T' 
[09 3] mi &mmm<D^^-y^tmx'h 

So 

[094] *^iw©mi 7mmM<D/i*>immtt7n?-m 

-efeSo 

[09 5] *^(Dmi 8Hfig0lJ©/^;l'«it^-r0 

"C^So 
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[09 6] *%H^£Dmi 9*§S0J©^*/Mtig%*Vr0 
T*fcS„ 

[097] *mm<v%2 onmmco/^jimmtt^irm 

T'&So 

[0 9 8 ] m 2 o mmm<Dm.mm<D^)vmm^7f>-rm 
[09 9] m2 onffi^ij«s^j<o/^;i/«it^-r0 
[0 1 o o] m2 onm&KD&Bmv/^frm&ttTK? 

10 it*$S. 

[0101] *&w<Dm2 1 iwj^^fitig^-r 

[010 2] ^jg£Wt-S/^;MtfS0hffl*irnc<fc 
S SSifii^fiJ^^SP^^-r HT? & S o 
[010 3] *»WO!B2 2SBStW©/<*;b«3ft*^-r' 

[0104] *&w<Dm2 3nmm<D/^>vmm*7ik? 

[010 5] *^Wcom2 4*JSflf!lO/<*;l/«Bt*wt- 
20 0TfeS o 

[0 1 0 6] m2 4£WW©*ffi*j£ffiLfc0gjB/<*- 

>^-r0-r*fe^ o 

[0107] *fsw©m2 5n«fw©^<*;i/«Bt*str 

0T*ii&So 

[0io8] ^rai?ii:^ii*©M^aij^-ri./^ 
[0109] 3mwmtj&g&m<DM&**;-tw-e& 

So 

[0110] DseniKj:]iiB4i(Dn««^-rB?«%. 
30 [01 1 i] m2 5nmm<nW}tt®.m<DwiwmT'&2> a 
[0112] *&m<Dm2 6mmm(»'S*>mm*7ji? 

0T-&So 

[01 13] M2 6mmm<o/^)V(omnn^^tm 

[0114] W%<D98£;<1*— >*7Ti-?mX'&Z>o 

[0115] «ft©»#»ertt©»a*HR*^H-e* 

So 

[0116] *^W©^2 7HSgfiaj©^/^->%^ 
■T0T*feSo 

40 [0117] SlAi«EE2:aMI*0!}nffiO^ieiRIM(tcj:« 

M^-r0TfeSo 

[0118] *&w<Dm2 8nmM<Dmm^2-y*fiK 

[0119] *^©^2 9nmm<Dm^^-y^ 

[01 2 o] m2 9*sfi0ij©H^ii3g^-r0TfeSo 
[0121] *ftm<Dm3ommm<D$mmvitk7rsirm 

T'$.S„ 

[012 2] ^ig©ii5£*g{tS^fcf$©3§3®^©^{fc 
50 *^-T0-efeSo 
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[01 2 3] g8S©*S*S<t*«fc«W)3>h5Xh 
[012 4] &m<DlKi£t&iffil<?>mm&<0!!R& i *7ii-t 



[0125] ne©** tmwaw>m*m<DW9kit7frir 
0-esSo 

[0 1 2 6] ^3 o*sfi«oas«ff!i*^-riaTfft*. 
[0127] *&m(om3 i MMojSBm«Mi 

[012 8] VA^®ttW:M/Oy'fXhft£MUI 10 

[01 29] vA^so«a/<*;i/oaa^©ffij««* 

[0 13 0] VA^©«»^*;l>©ft«J5BM*fci8E 
H©U #7"— >A n d(DM&%:7lkirmX~$>Z>o 

[0131] bh^sijv AtttDm&'^frommtm 
[0132] mm&Qiv Atto>m8i'm)i'<Dwmtw 

[0133] *»9i<0£ 3 2 *»ffiJO/<*;l/«iafi*^r 20 

[0 1 3 4] m3 2nmm<D$a&mc>>m>i<mm*7jk? 
0-efes„ 

[0 13 5] *5gBB©fg3 3^lSf60tJ©T F TWBHomG. 
%^-T0Tfe?> o 

[0 1 3 6] Sg3 3 *->«^-rH"P» 

So 

[0137] *mn<Dm3 4mmm(D^)imm%7nt 

[0 1 3 8] ^3 4nmM(D&m>**-Z'1i7jit®V3b 30 

[0139] *«w©ss3 5mmm<DTF Tmm<DMtt 

[01 40] ms 5mmm<Dm&m<D7 v jmmcomm. 
*^-r0t?$)S o 

[0141] *%i©^3 6Sfe8gfflJ©T F TS1S©1^ 

[01 42] «B±©B»#K«fc3H«*»wrrsBrz? 

[0143] 3 7 *Sfi^J©lie«ig^^-r0 40 

[0 1 4 4] g?3 immm<o3m<Dm.ft?5m*7fctm-v 
[0145] *5sb^©^3 8mmm<D$zmmmz7n?w 
[01 4 6] mmc&z&&m&<D^t*7f<tm:-tb 

[0 14 7] ««ffla[KJ:SU5?Xh©»nB»ttO«fk 
^•T0T?fe^ o 

[0 1 4 8 ] ttffi £ 1/->*X h OKiHgttO W«*w-TH 50 
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[0149] mzffl<Dm : ?t&mm<Dm.mci3ifz,fflm 
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ffl, m»r«9SBnoimi. 5§jg©;if£©'>&< i 

3$S©«£fi-5£-l«*S«ABjjsBBo 
[B#B 8 5 ] »3RB 8 4 tuEK©BA£CT£B'?& 

Btt©B* £ 4* # S Ml BB A©«© JP * S ft S BAB 

TIvBBo 

[»#B 8 6 ] fjfsRB 1 0 {ciB«©BAB^BT*& 

buIBIS 1 Rxm 2 F*-f >B»J#att3iSiB©J»jT?* t> , 
BSEggfifcDflUi, ffiijffi©flf}£tf| (t— /to) #20JK± 
©S&SB©^#BBWfcB9BA£nTV»*tfc* 

wat-rsBSB^B. 

[ffifsRB 8 7 ] B^B 8 6 (CGB0BAB^BB-P« 

B»<DB*t* 1 ffi<Z>B£B£ttftU 
ftlfHOlftOMR-PH;, WiB§igig©fliJ®©ffii4fttf 



AB/jvBsulio 

[B#« 8 8 ] 1 (cflBBQft A£a&eB?& o 

T, 

Bsg«fii i: bb^b*j£j£-4-£ bbbbbb^bx. % c 

tZmktTZ ft A£o*£B. 
[B$£ 8 9 ] B #B l {c|B«©ftAB^S»-?;fc o 

mibus i Rtfig 2<ow vmu^iatc&o xmv en 
m&m 9 o ] b$b i (cibbob ab^bbt^ o 

T, 

MESH lOH^ yB0J¥B8\ B 1 ©r!t5£© M y =f"Z 
TfrfcEaiSnfcBBttOB 1 ©g8B©5»n*fc»K 
BEB2©Ky-f>BW#Btt, B2©»r3e©l!'y*-T? 
TfrteBBI* tifctufBSg 1 0SgjB£B&«;&|qKZ>BB:K 
©!H 2 ©2SB©aiXI4BS<DX ,J ,y 1* ©5»JT?**B«B 

mam 9 i ] mam 9 0 icc«obab^bb7« 
mmm 1 ©»«*:ituiBSg 2 ©g«©— mibm 1 © 

gSBoai tiWBB 2 ©3§igXt4X U y F ©5«fc * 0 J£fiS 

3®EXH:XU -y FjWR»6tiTV^B«B^Kfio 
[B*B 9 2 ] B$£ 9 l (cgBB<DBA£a3£B-?& 

MB*^4MifcRtt&ft;feg8^ttXLJy h^Stt, Mr 
EBBteBB**iftj^6M.fcWfte» BKttfcffiB&flgK 
**rr«ftA«jSBB. 

[B$£ 9 3 ] WsfcB 9 0 <c8BB0)ftB£CT£B-?& 
oT, 

MfBSf! 1 (D?§e£0?ij &BGB 2 cD^iEX«X U y b am 
Itm 3? L T v > 5 BABttcSBo 
CB*« 9 4 3 9 0 IE*coBAB^^BT'^ 

oT, 

Mie^ 2©W VB»J¥B«B 2 OlSECJiJTf » 0 . 

MfHH i cD^e©?ijtHufB^2 <Dmmwi<D3zg&ft<D 

fitt, MfBBA£DBcD®^{c^L<, KSEKflKh^X 

9-t L?B&-r««AB3&«. 
CW5RB 9 5 ] Wt&m 1 fcEK©« AB^Bsfi-e* o' 
T, 

MfESg lOW >«*IJ¥©{4. m^tDlB^J If <y ^CD 2 
2fc7C©v F U ^X^co^ 1 <D&mV3b K> . 

mmm 2 © k ^ >m*j¥S{4> bibb 1 t r c 

IE5IJ if . y ^© 2 ^tc© V F 'J * X«©S! 2 OggfiX«B 

MfB^ 1 ©net mJfBm 2 ©maxtiX U >y F tt, MfB 
VhU^X©2 o©E5iJ77 iftfc, ^n^tiBiflBiB^J tT >y 
^■C#lfy^fnTEB*nTV^SBABwBBo 
[B^B 9 6 3 mm. 9 5 tcSBtt<0KA&j33£B-?& 
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mmm nogmt mmm 2 ©nextix u h t±, vh 

*IT KR L TV S SMa^eB. 

[» 9 7 ] mmm 1 0 icett<os[a^eB-?« 

MfBIB 1 4: SB 2 OSSOWSO— »««SWffi®BoS*BB© 

immm 9 8 ] mmm 9 7 tcE«<offia«^B?« 

mmm 9 9 ] mmm 9 7 (ceK®»a»i3Hr?fc 
mmm 1 1 us 2 <d k * >f ^«ffl#&<D3&ie<Dffli buw 

[ft 10 0] If 1 tcEttaffi J|£a*8B-?& 
Bute— -H<T>i3=7— 7 4 }\>*WG&*., 

mmm 101] mmm 1 
Aao^wttf, 1/100 ouTv&zmikmmm 

So 

[it «js 102] mmm 1 0 1 KEm<Dmsk&mw 

ffi«5fimX5fi mttTT, 3 p mWTT-feS^l. 
[M*B 10 3] Ett£©«E<fc D/h£V«JEE*9l;bnL 

K^iE©»ffite, SitEftlit©f&S£&mfc 

ffi.<D%mK , fiisEfa§i*«/£-r § xm t § c £ 

10 4] s»*« 1 0 3 



105] i o 3 ictzm<DWimj5m-?& 

[if 106] tratg i o 3 vc%zwL<DWk-fimv$> 

mmm 107] mmm 1 o 3 jcBKowattrs-efc 
swBg6B©aMfcaffi«ra**-r iit* ^ e > 

[if 108] if mm 1 0 3 icnm<Dmm^m^$, 

So 

[«#« 109] 1 0 3 icmm<Dm&Jimr°$> 

mmm 110] m mm 1 0 3 tcmwkDWa&fsm-eto 

[«^« 111] m&h 1 1 0 Kmm<DwmysmT*& 
wiH^ecD«®{c«®5aa^fi!g-rxigTi±, mmmtf 
ra?-a-5Sittia[Ri^^a^ffla«oSji75-So 

[|ff*«l 1 2] W3e©«EE<fcO/J^V»«£E*fflftlL- 

fc«wcswBjR»©Ei«a«Hsnbte**»isi*v &mmmc 

Ipj^^^fig-T 5 XS k ^rfit^. 5 c t ttm®. £TZ> SifiE 
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113] ffife<DWJ£ <fc (3 V>«E*91iP L 

aatitu^x t- t- 2 *®±¥^jasLTMt sis 
tuts 2 oj-x±ofe^7 frz&mterc&ftvmm&ft 

C»*3S1 1 5] 1 4tcfB«co*^->'-f;l/ 

±I{ tm *Bf8.? Z> JLm*ffi 3 A =y - 7 -r ;l/ * S1£<Dli 
CSWtSIi l 6] »*jai l 5KB*l©jb9— 



tuIBfe^ft?^ ■< <D±lcWmmm*Mf8,ir SXg % 

[»*jsi 1 8] »**i 1 ncmmcoti^—y^oi 
MiBifi) , iy»^^fig-r 5 xsTHi, 
•rsxgi:, 

^«!Lfc^x-y^>^-r5XSt, 

->*X h^T--;l'-rsxgt*fifi^., 
MfB^ftJM<D±lc^£nfcMIB^)^bv ? X r- (±Mlfi*6 

[«*JS 119] 1 1 7 fcfB*©*^-? J )\> 

*5iB^^^tt©flg%s«-r2»xet, 
coo 0 1] 

imiom* zmzom ^s*^s (l 

CDiLiquid Crystal Displa 
y) (ClIU 1IICVA (Vertically All 
gned)lLCD (VAt-HLCD) TfElRl^MW* 

[00 0 2] 

CfiessogcW] crt ©H»p a n K^ engsrr 5777^^ 

^^><Dt>m^mm& (LCD) T'fe^o #(C, TFT 
(ThinFilm Translstor)^F3^cD L C D (TFT— LC 
D) /^-y^l/nytTa.-^, 0A«§§ 

T> TFT-LCD?rWli:LTSiB^-rSA\ *«WttT- 
FT-LCDlCi5f, m^fiVhU^XScDLCD^^ 
^XvTKWXS<DLCD(Cfc®fflpIft|-rfet), — U9«J 
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m7jk*fto L C Dlcmmn]f&%:$><DT*&-?T, TFT- 

[0 0 0 3] mtE. TFT-LCDT'fe^i:fclS<«ffl 
SttTVS^rStty'— vy*?^ 1- -t— FfflTN (Twist 
ed Nematic) ILCDT'M„ 01(iTNSLCDO;< 

0^xmnR±icmm^rz^&mtm 1 2 t 1 3©± 
icmtumzm*. ±TS^® B B H #^©Eip]73iS]tf9 0 

&ii©ttottgtfr eEftlKtii&tt LfcttJ&(±Efilt<OE 

?®^(6]^9 0° «cns»-eiEiRi-r*o mm\zt\ 

3 ©ffiWc Elpj)Si©Efo75r[«] i: Wt lc 2 ^©ilftS l 
1 t 1 5£E^?-£o 

[0 0 0 4] £©<}:? ^^©^McMlTfrDft l o 

&©t\ A!itL;rcft&9 o° acnrajia-rsrcfc, t 
©®ft« i 5*mm-e2% a n <Dvmt>mvm~?&z>o 
mi co (2) icm?£5ic mmi 2ti 3icm 

ytw. i i *aa Lfei«w»ttttTo«>i6iE 1 5 ^ii§T- 

[0 0 0 5] TNS!TFT-LCD©»a««tti£¥fc 

fe^-r«a©a#*aw\ lEm-ecnyh^xh - as 

U TN-LCDfcttSWl^t^7**ftWS»' 

rc 0 H2t±c©ra«*«wrsH-e*t)> (1) #«e 

*BlftlL*va«^0«tt-pa5»), (2) tfmiHOWE 
*91ftlLrc^lH»I*a^-r*««Tf*»), (3) #m;£ 

(1) tc^-ri^K, «E*Bi*nLft^«aiRT»a:aia» 
^toTttLt^So mmamico (o tc^-rj: 

fc 0 CCD«ffiT-(iifco^CET*t($jre(cM^.So Site. 
El 2 CD (3) (cjjrrj;9tc, «ffi*BttinLfctt*-ettx 

ftfc»«#?*s«>K:aa-r z> tcitmytJifaiMb&mm. 



2© (2) iC^t^olC (3) ©imfcOffi^tp-B© 
« 0 7j<T*|6]{cieiPi^tiS*^ -te;l/©*iiag|5T^4i&§l# 

^<s/v9zt>tu aa*3WfiTLT(»»ia(i (^w) * 

S*Lfcfttcov>T©#t/^;5C£;T\ *4i6lcAttLfc 

&$il#?{4¥fficEfa£tt& t£oT. i£ 

fafr? fttc*f LTttSUMH'ttSitfcElfcS *i3© 
t?> ^ttA»Lfcttfc#LT***WBS^**»» 

u AWL/c^«scn5coT% etciavs^teftSo 

c©<fc?lc, Sf^k:Iftft^4i:5MT N - L 
CDcDgAO^-e&So 

[0 0 0 6] CO«J:5ftWH*«IB*r*fei6, #&BS5 
3-4 8 4 5 2^$g, 1 - 1 2 0 5 2 8^»f8 

anti* i p ssi:"Hin*»aoLc D*^nt 
(i) «aE*aijtauftv«wfoiiffiHT*»), (2) {4 

«E£m*PL&VM$©±ffi0T-;&?K (3) t4*E£Bl 

ixsLrcf^<Dmmmr'$>K). (4) teBjE^aiapbrc^© 

©Ml 7tX'j7b«lll 8, 1 9%Jgj£U X'J 

*fflv\ aiMtBttubavWrtett, ffiJISH^fifftfcS 

ffil 8, 1 Q^S^lSjtcWLTSJ^TfC^^e^-T 
XElRl*«5J:5k:, ElPlM^r^lf >^"-T5o ccic^ 
Ufc^J-Ct4, «EWiPW?fc*»S}K«»?©Elia^ri6iIO 

U y h«S©S¥^flR]tC«LT 1 5° O^rfttK^tS?— 
TXEIrILTV^o C<DW&~U7>V y bmmmicW£* 
matZt, 03© (3) tc^-Tcfc^tC, X'jyhig 

^)fiT«^S73i4^w-r^?s^w ; e©fiiWi^x u 

>y h«^©fi^lRl{c5tLT9 0° lca:S«t3»cElRl*. 
("l^Sft^-tirSo Lj^U ffi^r©S«l 6fc«ttB»? 
*XU v F«ffi©g#?3[rUfCttLT 1 5 0 ©TjffitiiEipl 
, TS<t5fcElRlJaa^tiTV'>S/£i6, »Kl 6©jfi^© 

{?¥fT(cEi^^nr*5 5 , ±©s« 1 6 A-'e.T©*^ 1 
7fciq«por*ft»?^«i;nTEifli*nsc fcfcft 

COi5ft«»«SfflilClSl>T. fleets 1 1 1 1 

5£X«i efc 1 7©±Tteaa**sv»KBSSE«-&"r 
esl, -^ro«««oaa«i*«ft»?fiW»c: 3 Fff fc 

[0007] ±IB©«fc o K % IPS 73^T'{4, 
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<ftffl¥ 1 1-242225 



{C X y f- y 7* ft 71 IttfalC «fc o t tftBJfrtett $ o 
^>?'LTV^<£>{C*fLTs I P S^t± 1 0 M miX± 

[ooo8] ci©j:^{c, i p s#irai;w-y^>^ 

;UTfi. jtS»as*Bfe#-r*fei6K:H3© (2) atf 

(4) ic^-r^stc, ®ntc#t l tw k ^ tr v^-r 5 
®T?tt*<, 1 5° sflE-r6Lfc^riRUc5tr>yLTv> 

ffiao^pjb^ft aflE*^rfiucis»j LTsawH 6 * 

5 o iPSHt^e^ trmm* ft *> mmicw-ft 
ic^\£> yam? s t , Mffiw^^Mifio^a^tim 
ffifcawms nfe»^»c hot s^riRi^&^feft^* d it 
<, fS*#anso 03© (2) &tf (4) tc 
j^ta-sk:, 1 5 0 gjg-re>LT^tf yymm*mt£ 

e>^«4S©:£l6j*-r&LTfc, I PS2f£flMS«a8£ 

(* t N^rs<o*s»wiao 2 t) , i^Kav t v»$ 
rais^feSo l*>*>, ccD<t9tc 1 5° ea-r^LT^ 
e > ^aaaj&flrt- c t tc * 0 ma Wtt#&&*Wfc 4 6. 

[0 0 0 9] 0 4(4. jS^a^SS PS7? 

.fc^fc, mne, 73ffiA0A««l 6il7, 1118 
tl9> 4{C^fLTS*?n^ 0 05(4, 



^•?-n^tl4CS^fi (0 = 75°, 135°) (C*5^ 

t, @a 0 (c*rr 5 8 PB»i«^owsa^fcoHW*^-r 

iT'$5 0 efilstt, MKOXV'tfllOMIUaifc fftto 

4CSo H£fc«, HWftA^A0coiB*ntc^oT±# 
nciTSCS. CcD^^fc, I P S2jfS"Z?(4> 473 

fimtf&So coyote, i p stti&mftnuitm®. 

[0 0 10] lX±S4^Lfc<fc9tc, T N^rSCOSftWtt 

©Bgs^^-rsttDfcLra^nTv^ i p s^s 
mnmfeixft<v<&&<D&r°+'ftT°rji^ t ^ husk* 

&ofc 0 SifiKftl^&ffiffl-r&V A (Vertical 1 

y aligned)^ (VAt-KM) tfHSg^nTV^o 

JBJf*— Hi:**. 07 IZV Att*WiW?2>mx°$> 

(1) t^-ri^tc, msMmamiam^T-itmm 

^■(nl^BaiRlL, Ha^tC^So 07® (3) lC7jk?£o 
U &Wnlc&Z a VA75"S(4s T N^Stctb^T^ 

^^:LT^^a^t^Tv^So 
[0 0 11] 

Bm«**ff ?m&ia±, wmm<Dmn c s 
fci/^TN^rafcraawjiaw^asSo vA7a^-ecpran 

-TSA^ t©ldH7© (2) t^TckStC, 

a^a6©^risi{cBeiPi-rscfctc*So 

^WcSBlSl^tiSclttc^So fl£t>T, 

«asT^*^^i»L4v>rci6£fflij*>e.Ms in< m^.s 

^•5 raffias ofco vA73^t4, msmmim*>mm 
[0012] TN^aicfe^T, mmmc&tfzmgkft 

ik^mm. (LCD) <D*!ft#14tf3fc«2n;s c 

enxv^So -HR£TN>ef3T?H\ s«Mfc«-rs?Ks 
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XS1&1 6 (««aiftt«BSLTV^*o ) fcEfill!2 2 

«tts«, -^ri$ifc5i£>^«yi*ffd. ^tciEi^M2 

2 0 1 3rg$$£-t»\ >©Ml^fc^©#ae75f|«iitc 

<0ElfiI^riRl3yDi*rtt»«B»O^rifiiIfc**. fcfc, 5Vf> 
?n-/b2 0 1 K»LT, Efa§l2 2*eBB***itfx 

[0013] 5if>y«wittiE<«»fflsna^ ±e© 

•?TE(S|t5o 

COO 1 4] VAMt^Tfe, ttft^fiDElft^riSiI 
*BSRrt^a»©JI***ifilfc4M»rrS2:i:fc:±t), & 

0 1 0 3 6#&$gt4, ftffl*S0B3Mae>>tiAiCrt& 

7? (oJXii 4 73 [Rjtc^-SiJ-r § V A^O«EAa^tB«n 
3RLTV>3 0 LfrU fPI¥6-30 1 036% v fC 

[0 0 15] mm¥7-l 9 9 1 9 3^»i, 

*H±{C73(t<J©g& & 5 c i: tc <fc t> fl^© 

Eiaj^rift*B*rtT»tt»o««teiM»jr* v A^<om 



ss< , ® H B B ©Eft73ft£SSt-3icy:+#£{4^*&v> 

[0 0 16] £<D£51C, VA75T5£©i&P a »^»c:}3 

v>r«, «ftWtt*i»#-rsfe«)0»i6rt-e©EiRi»iij 

H\ V A7ai:cD^l.a^«tcfe^?.ffi^#14^#-r 
SCtT-J&i), nvh^xK ®rt1^ft:&if{4*£fc£lHl 

«(ca»^**T% sftwftt i p sysatmmattp* 
ncuuca»a v A73^©ffifta^se*ses-r« e * 

[00 17] 

HT, fl£*©SitEfallt*ttfliU WMWi:tT*«ffl 
?£«*§*ALfcv A^rsSfc&vvr, Sffi^Biftpbrc^F 

le, jSS*^46fcE(R]^+i§ElRl73|fil*\ lBfUrtfcfe 

t^T, SBRO^riRllC3a:SJ:5fc*M-rSK^'r>'«W¥ 
®*K»* S. F * -T VMM¥©{± 2 **©»«©'>& < t 
fc-arfcKtfSo Sfc, F^-r>«fiJ^Si:LTtSt6-r 

«»£©«S 12^1 IlrtT'X'J <y h^WT^ttffif: 

[0018] m9<D (i) icTjk-r^o^ «jE^g]ipb 

*V^^T?««JMH'H:aME«Btc»bTSa[K:Eiai"i- 

§o fpigoftjE^aiAn-rsi^ 09© (2) fc^-r<tp 

ffiXUyhfll (WiyJW T?S«aiBK»b 
(4, «SM^Otttt»6«3t'^lc«M^«. 

He2 0 kXU >y h©HA,tf TiMlOErfiDSrlRl^ 

ti* 0 ^T*^£±{cSia-r53tef4^a*%75riRiK«^ 
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[0019] cct\ Hioii, wm±.\zmiKmm.w 
So mi 2fc i 3©±{ct±, si/^^c^s^fig^ 

«ffiLTV'>«My|id:^^B?ft«A'&« H10O (1) 
{c^-r<fc3tc, WEaKfliinflSfuH:* SiBEiR)^ 2 2 ofc 
«>s ^ B B B ^(i»«3gffifc#LTSmcEft-rs 0 CCD 

TZfcib, 09© (1) ICttZolC, 
ft StiSo 

[0 0 2 0] «E9Iin«MCtt, «a»rt<D «gate?&r3 
fe3Mt(ft»*l?ttB! 1 0© (2) (a) t c&frlzSKlS:-* 

-rs*:, 07© (2) ^-r<t-5t, mnrntiff® 

cD^IpJ^O^So CCT\ 01 0© (l) ©£5fc£ 
3rfig2&< £&^ig©SWc&t-S&if B #^©7j<aT*3£ 

mmmfficDm&ft^cDffim-T slim $ -esijg-r * we 
t§» 01 0© (2) tc^-r^dtc. 3ge©gp#T?«« 

fc— »LT*»), ZQ&MJSfalcmfa?- SCfctcfc So 
i£¥?Tfc:&So 

[0 0 2 1] JjU:©J;-5{c, SSEJ4«E*aiftlLfcWfO 

r« B B B ^©E(p]-rs73ffi%^-r s h <; ^©fgw&iiifc 

$»**H»&nTfc»>, «ffiT?t>m»f 5 /imfilWiLttf 
OPS) */h*< LTfe»»ft»ffi*«j«-rscfc 



TfflttfcKfaLT&'K {S&^fcH^fc&S©^ 

R)TS<073lpJ^r(fiIl/^Tfet), «JE^r9lftPLfc^c{±Ccogp 

[0 0 2 2] S»©Efcltfj^fc*S#flttK*>f 
W¥afcJ:»)i*J6*ti*o 01 l«\ F^-r>^fiJ¥S 
£: LT^£ffifflLfcl§^©Eft^ft£^t-0-e£So 
01 1© (1) H\ 2-0(Df««:*-rS±¥T^«3, ± 
^%miC 1 8 OS^^S 2 0©7j[p){cEfR)^tlSo 0 1 

ico (2) itmftMT'&v, mftm<Dm&%miz 9 0 if 

•ToS^S4 0cr)73lRl{CE[nj^nSo 01 1© (3) tt 
¥S*T?*tK & B B B ©BE|p){i, S«lcgit;B:¥J*©*&*# 
£>fcLT\ 0S5*f^{c*So 01 1© (3) T'&*U£\ 
^mcttLTpgU&^flcfSlc&So LfrU K^-TV 
©^tfl^fi^tttlMf^VMaifJcV^^S fe©T?«;& 

3&WJ:^;fca&T?*S. yt<D$m%im*mi£> Stable 
^ffi^\cDig^fig^9 o° -ros^s^ic^Sckafc 

[00 2 3] I9f(t Fjt-f>aW#«fcLr. ±« 
S®cd«H 12*1 Bfgrt-ex U -y h*#-TS«@i: 
L, TfiiJ»«co«<ll 3C0±{;:(4^2 O^SltTl/^S 
A\ fficO^IST't^T'^So 01 2tiK^-r>1fi*J^ 

T'Hs-rs«aj^L, (2) tt»Raiffi©j^K*i*f 
e>ns*^ ^n^nomjfiti^g&So 

[0 0 2 4] 01 2 CO (1) X'lt, mM3&Z>Wi.F<m<D 
mm<0 I TOtg l 2, 1 3t cXU -y h*»*t*o s« 

aM{c«sacE[p]ffia*fiSL, ^^^ B B B *i>fA-rso 

Tffifi(ciE|p]-rS;&\ •Bffi^eito-rs u -y hSP 

(tsx <y 5?ap) -es««ffi(c*t l rmvxDjjfacown 
imaE* So d Conoco m&(DBm-?mmft¥<D®.m?j 

|p]A^S$tl, 0^co«k'5tC^7jrp]tC?g B |cDffi|p]7?|p] 
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i±aumw.mic met %> mourns, wm^ t v *s rub# 

[0025] 01 2© (2) Wffl©S«±lC?£@ 
2 03rI3tt3 o (l) ®»&f:|H|«fc, »4R«®fcH:a 

lRltc|3|p|-r5c ^Kfgm«m'>S 

[00 2 6] 01 2© (3) tt % (1) (2) ©7j:£ 

%^fi«lT'$5o fiflittf. 01 2© (1) T% X 
T*8. B120 (2)T, gSe**6IWt<0*f»T?ff« 

K^-Y >M$iJ¥l§;£ Jtf iJ©S1S©2* fc Rt 1 5 c t & an* 

[0027] mmotM-e,. mm^^t^t^mmmmt 
i&mTn-z&zmmftTHmmicitmtffitiZo c©* 5 
^m^mtam^<omitwmff3T& t> w«"e»4*ijgiji?#a 
^©^ti^-ns©^^*), mwr^w* 

[0028] k * wfiij©»ffi(c 
ffM-r^t^ca, g§sxH:a»xttx u v mis. 

[0 0 2 9] C<1T\ #If 6-3 0 1 0 3 

ffl7fi-$nrcmihm?r&m~eiz. #ft«stc<D»Mn (x 



■ONXTICXU >y h^tt^T'K^-f'y^&ffige© 
Jgtt • ^#?tC-Ti. C ±T-#©S®©- 
?a OfHte WSfcSXtte** 2 #7t©t&?Wcjgj£U ffi 

73©«c{± 2 ^7cot&?©*^{cwioi-rs <t o tcisex 

(ifttkfclEg-rs C i: *> TOT?**,, 
[0 0 3 0] ^-ffttcLS, ilHOSBlBl^iiJ^ 1 MSrt 
T*£ C £> £ t &&mT& D , 3§igXtefa*X« X U >y h 
© Vf y ^(i 1 Big© /J^ < ts^g^^, 
#58»i*arai L-/c LCD OWtt*W'Cfc*SjRfe: .fcfttf. 

mftmm&micmnT&o, TN/jsmfc-^sA,©;! 

1 p sttttt&LT&mmj±<DWA®mm*> 
tire iEMfrz&rci%<D&&$>$micmi\xist), ny 

h5Xhit4 0 0W± (C*l«TN?3S©2^_h-£& 
3<, ) T'fcofc 0 Sii^«TN73^3 0%, I P S 7j 

2 0 %T% *5£Wte 2 5 %T*35 0 , T N73^(C«^ 
St©©. I P SttZVimtlT^rCo Sfe, JSE^Fil 

ii>HLron (0V^5V) tf23ms, ^-7^ 

m. i^-ymm') t off (5 v->ov) ^2 imst\ 

JS^S (ron+Toff) (i44ms T°$> K>. IP 
STjiST'ti, t>afiron^4 2ms, *7«to 
f f*52 2msf, J&gmmte 6 4ms Tfe^. fc*\ 

tf9ras> t7Sft roff*'6msT*, 1 
5msT\ TN7tT^©2. 8«, I P S SS© 4 

[0031] mic^ *mw<DttrH&. nsmmtomtc 

r B ©«*47alRl%i*46§/;:i6> a^©TN73^-f I P STtT 
S©i^tc^i£>^S?rfT^*5.^*^v^ /S*;M8BS 
i/ ^ tf > yiigtt t o i: fcrf = ©ffi^--Ti/>x 

ST?*»), ^IfV^C^-rSffiiffeT^ (7^1 PA& 
[00 3 2] 

[^^©HSS©Jg«] 0 1 3 ti\ *^W©^ 1 ^S!51?J© 

(g^^^^iM^-r^t^So 01 3.^-r* 

otc. ^lHSSfiflJ©^>'^;l/{i s T F TM<D LCD 
T% — 73©^XS«1 6fc:&*f|o] (nty) «®1 2 
A^fiK^nTfeO. ffi73©#vX«1£l 7fc»4Tffte» 
fi!t5nfc1gS!j*©X^1'>^X7-l'>3 K X^-V^/^ 
X >tcSE^73 iRltCVfTt^fig^ tlfc^*©-^- 
^«7-l'y3 2, X+^>/^X^^r>'i;T f -^/^X^ 

-f >o^k»)Sit? h y txmcntfztirzT f t 

3 3Rt>*H^ Ofe;W ««il 3 3WR»6nT*0, #a 

«o«iBttSifinEieoffl3i3W8S*nTfe»), 2^©s«© 



(122) 
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« (CFfflfO fc^tftU *7XSil 7fiTFTSffi 
tmitlZo T F T- L C DOBLl««(i:oV>Ttt* 

bu ccT?«:*awow«-e*««aaKj'©««ico 

[0033] *£B0)£ 1 B»W<D^*;l/* 

tc^ig-efco, (2) (±iiiffl0-e&5 o s/c, 015 

"TBI?* D, H16UK1 BBfltoBB/^rtrf&SjSB 
«Wc*5it«?§S/^->^-r0T"fet>, Hl7ttfi 

co 0 3 4 ] 0 1 7 {c^-r <fc 5 c f«s 1 6 

tcS-rsffllJoaBfcfcJ:, ^7'^Vh^Xl3 4, * 
7-71-/W3 9, ntyfi^tiTOIiz^ R 

©±KBfcSBeieiB#BJ«S*iSa\ ccTtitlHl 
Tfe§ 0 T F TSS 1 7 ©BSteffi-TSffllJcD^BfCfci:. 
y-h/U7^>*W-hti3 1, C SWM (M 

mmmnm) 35, *e»«4 3, 40. r-^^u?^ 

H3l«t«**-r I TOM 1 3, RtfBfc! 
•vf T'¥tTft^S2 0 BffMSnS. ftfe, TFTl 

x i: f u-f >x*& &o ^mmm-vit, m& 2 0 a 1 2 0 

[0 0 3 5] 0 1 4© (1) icijk-rxoic, 9mj*$— 
>20At20Bii, ^ti^ni^rieHcatfsspey^- 

■snr^s. ffiot, Bu (2) tc^-r <fc5&*>g 
iB0i 5ic^n^ Q 0 1 5(c^-r<fc^tc — Bica 

•7— a^<DJSS^SB"P«, R, G, B©30©BiR 

B£l6fB©$J 1 / 3 K LTV^o H*«BsgttfficDi3H 
T$>K>. E5iJS*i;fcBBBS©BfcB\ glTjlfiJlCT*- h 
^X^-T> (^g2 0 B<DT£|gftTV>5o ) A\ ^7f 

X7^fy3 1 tf-^;U7^>3 2©^#aKTF 

T3 3#i8ite>ft, #BB«sa<g^snso «bbb 
@ 1 3©y— h^x^-f^s 1 fc^-^sx^-rvs 2 

i: T F T 3 3 ©^iRifflJfcttjgJto rctiXD?? y?~?hV 
4#«W-5n-t^S. #j&§^3 5«. S^cDg 

g^u c smmtemytittfi&ztctbic, mmmmi 

30C S WMCDtfiiftltWiMb LTf^ffl S£oT. 
BB«±$]© 1 3 A tTfflfl© 1 3 B<DgP#k:#l;)-e>*l 



[0 0 3 6] BJStl 3 At 1 3 BlHT'lZ. ZtlZft&m 

2 0A^3*i*)> g§g2 0 Btf 4*^0. m&2 0 B 
#±Btc, ?&g2 0 AtfTWcffig-rsig 1 ©Btti:. 
?«S2 0 A ±»C, ?gg2 0B jJTFflUcffiBf S38 2 

o^A^ti^n3ffl-ro^$n§o a^r, Biiu 

3 A t 1 3 B £r£-fc>-efc 1 OOBBTtt* Sl^2© 

coo3 7] si 6 tc^-r * a tc % »s><*;i/©Bia« 
fcfcvTtt, -#ffi«B*^«cfe^S/^->'2 o 

At2 0B^tatt5.tl, $fc£jS/<*--:/2 0A£2 0 

gpcDB^tcov^T, rtgp©Biit£|i5C£?{cKft#iiJ# 
fft)ns«fc7{c-ri,fcA6T35S 0 gfc, 01 8«\ ^1 

f&fflvmgirt*)]' i o otcfc^sas^aApcDttB 

^f0T-;g>5o 'IkftTZZolc, «IP<*;l/©B»flr 
TI«T\ CFlitTF Tfflg^ifiO^t^m ffi. 
gk*&X?%t)\ VASTFTSS«LCD(it;l/)?^ 

%t£lim.<?%ia^ 01 8<D (1) {c^-T^o^x 

^«ic¥fftciaB^nfc^e2 o<Dmpmfa<Dmm.*m 

fC, BftOffiAPl 0 2*BltS21fc* , «a$LV\ & 

fc, 1 0 1 it-y~)mTS>^ 0 

[0 0 3 8] £7c, ^S%aALTV^B$(c, fffecDgP^ 
ICfflffctimn 1 0 3fr5^*;I,rt©^f*;£j#frrSfc 

1 0 3fCOV>Tfc, 01 8© (2) lC7iKir£olc^ ftX 

□ i o 2 osawBoiateBtts c fc#a$ l<^ 0 b i m 

txfc I TOiil 2 £ 1 3 ©HPg(4X^— 9" 4 5{cj;t» 
3. 5 /imtC^Siotc^SiJ^nTV^o ^g2 0 At 

2 0B(i, 5finu i|>I^5Km-e, ±T©§5 
S20Ai:20BA s l mg|ftTI2B;£*lT^i>o 

PSttSO/tmT'J&So 

[0 0 3 9] BSWWO/<*/Wc»l»BOBJE*WftlU 

rmmmvmm l fe«i»T?tt, ^ksbi l rcmfabm 

Ztifzo Stc, BlB«SB©/<^l/T?»4lSaFaK^PB 
tceJt#L/c 0 02 0 £0 2 1«\ B2Hfifi^!|(D/^;KC 

TBftS-SfclSCJSSMfc^rBT'fcDx 0 2 0© 
(1) «^->5iJS (0^5 V) (2) fi^-^iS* 
(5^0 V) 02 l»4*VBBfc*7*S»*in*.-fe 

x^^^^yjis^-rc 120^02 uc^tzo 

tc. i&T&SmmT o f f ««BfcSi:A.if«#Uft 

?<^nt4*^SJ$iflSS : 5SJS«jl<^So &i5. C©-tr 
;l/©-fe;l/B«3. 5 MmT'feo fci)\ ctDffiffivmmtfi) 
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[0040] v^-rntcL^s m i jiffi0y<DA*;i/-e«-h 
^^x^-y^>^jsjg^f#en/-c„ mar* m&comm 

^15^m, MiS. 5 /imCDBfOO- 5 VcDJS^jI 
Jgfi. ^M^USt o n#9msT\ ^7^fKt o f f 

3ax^-yf->^BrtiT**.§o 02 2*^02 4«, ^ 

2f?^J©^*;WD^ft#tt;&^0T*&£ o 02 2ti 

0 . 0 2 3^02 4 f± 8 PgI8<D^«S©fflft K^TT 3 
Sft^LTfc?), 02 3© (1) {±73^9 0° tc43 
&t&^ft£\ (2) tt#ffi&4 5° iclSltzmitZ. 

(3) li^fiWIO* tc&tt^ft;;^ 02 4© (1) & 
^5^- 4 5 0 {C&tf 3^{t£, (2) fcjtffffift- 9 0 

• fcfetts^ft^LT^So 0 2 2 {c«5t>T«, mm 
©g^*^ v h ^ x h *^ i o j-xt©^£> 2 nmmtD 

ic, Mte&mji&mmbtirztiK ±.T2ftmx&zrc 

46, m 1 HJ5S0IJ© * 5 (c^{c^^±T^^#14T'(i 

5XhcoffiT«^l'>A\ 02 3© (3) ^^-T<fc3 
fcU 3 0° ^J£Tll©Pg^S3£*^^-r5o {DttSti® 
5° , 13 5° t&ZMfr'&te&T'ffiiD-DlfZ, 

©t\ m&bj]fa<DmM<&miimic^\ c©^-?*, 

TN^J;t)(iBE©JW{effitxTV^^\ I P Stt&O 
cD/^;Wcf5ffiM7^;PA%-^SEB-r^C tX\ mft 

#1£*-be&#lt i p s?;jS.&L±frz<i ttmm-e 

0 2 5 t!2 6 ti s Mi_*S6(5tJtD/^;WcffiffiM 

*x ; etim2 2hm2 3<,cttfo-?2>mx&2>o m^v*? 

(c, «ftfc h^x h©{gT#*JlHKi:cft«£tt, 

mmic %>ifz> ^ms.mt)^^ l t v a\ — aaegtc e© 

*5tf 3 Sfefi AH© @ £ (its i: A, Zftfr 5> & vfc 
[0 0 4 1 ] 9S 1 ^fiS0>J©«Ji£T\ #«£0^*fTofc 

±ieLrc«n©^^-#*^i:£#T«®&;£{* 
tot^T^wLfco g£ie©«£\ usuf^-r saigas 
ftxyet>mtiz><, m2 7izc(Dmigfflftx*<Qmnyt(D3$ 
%.%wtm-?2>mx&z, 0 0^©<fc?fc, Tmsm<Dmm 

1 3T*^g2 0#a9tf6ftfcg|5#fc:^Ig{cA*fl./ctt 



ftfctJtlffilSlg©*® 1 2(COV^Tfell«T^i3, m&7jk 

frnscttc&s,, £©«};? &gp#w&«^©Mf±3£iii 
•escfctfT-^So ^mssfiajTfe. ^fc^M^ii 

[0 0 4 2] ?§S©^^S{t^^fc^£OJS^jiScO^ 

fb{cov^Tfi0 2 o £0 2 l fc^Lfc*\ 2zm<DiKZlc 

-3^x^it^*kx%ft&.<Dmt*miz.^rco mt&tv&tii 
■?z > isi?7.h<Dmtmmtzn : etn . 5 nmt 1 5 

nu -t?;I/JPfi£j 3 . 5/jmi:U U-v'X hGQil^^ 

1. 53 7(im > 1. 600jim, 2. 309 9/im, 

2. 4 4 8 6Mmi:U ^gffI»i:n>h7X 
bl£*Ml£.Lrc 0 ^©ig*%02 8 fc0 2 9^-To $ 
fc, C©!^^P,, &t#i (5V01iP^f) (cfe^SSil 
*©?§e (Uv'Xh) <D«£tc*f-r£»&0 3 OtC, 
*«cffi (SJEiSEnAP^F) {C*5^^^J1^5£0^ (l/i^X 

h) ©iS^fc^-r^^t;^0 3 lfc, nvh^xhco^ 
jg ©is^(c3t-rsa^03 2(c^-r 0 u 

^xh^«<^^i:^ti{cjsi;Ta«.« mmmum) 

•ffimicftm-rzrcisb&s. l<^v\ cozing 
mm.t$ximikft?imtemmcsct vxmmx&z a c. 
^xim^^m^mm^^^xm^ihx^^o m 

[0 0 4 3] Hot, ayb^Xh (e®ja/MWfi) 

L> ti: , fci:n>'h^xh*^v>fc:i6, -tr;PJ?hl^Cl« 

£\ mxE-r^<fca{c, g^g (U^Xh) tc/^;I/X^- 

iS^^O. 7;tin N 1. 1 ft rm 1. 5 /z nu 2. 
0 /i mcO^«r#fS T F TWSLh C FfflS^I^T 1 
S^ifoilT^xyw^tS^Lfto ±I5©HSIODiSS* 
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T-fenyf^Xh (DiSTflt MM iC & £> & V •> l/-"Wc? 
0. &£?&S^*M#P>ftfCo Ctltix 7t^iSn>h5X 
h&^rt/T&Sfc*!), &'p3Z/h?X h*MfiTLTt> 

Eft^-es c t ^RT^-esso 

[0 0 4 4] 03 3f±, ^^^©S&g/^-;/^ 

-T0-c?;i&s„ si 5tc^Lrc<td^, m i sgffitfy-c?^ 
^Si±ifiis«-efe»5s §&g«:BfPi©s^7a©32};:iiii:& 
^isitiiiitfT^rco m2mmmxit. 9*m*mm9<D®. 

mmoxmuftiz. mmmmtn^x^o 0255 
a, m2mmm(D^Bm]t7rs-?mT°&K). en aggs 

(2) (i^E«©»f3D0%^-ro C©^ 
ff^JTMu CFII1 6 ffiljCDm^ 1 2C±CSlj-^tl5 
5gjg2 0A$\ H^9©(p^jll9, Bjg9©$SVV3© 
23tcMB:*^|P]tc^t>*SJ;-5tcLT^^o TFTlfil 
7ffiiJt^S(iia^^v\ ^ot, &Bigrt{;:*5^'r?£ 
Sti2 007?|fi]tSB|Bj?ni.o 0 2 5 5© (2) (C^f 
<£?tc, Bf?t©*5*n?{;i:3|jg2 0 Afc.fc^TF^-l':^ 

x >y F^-Y >m.®&& £ LTfS < ©1?, £5g L fcE 
|6l»iiJWx5 0 ccD^m^mi, BfitS 9 1 #©3§ig 

*^tte.nsf£^TSt)s §&E2 o a£bir«ii 3© 
«T-r s t\ mmmmv-yficmv e> ns /st-z?* 

D> SJfiXSs^lBHlT?*S 0 st> H*We3«S©iM> 

[0045] 0256 m2mmm<DWi<Dm&m(f>m 

&^-y^t0T'fe5, C FMl 6ffl!J©*Il 2 

©±fcsite.nsn®2 0A*, bus 9 

So TFTMl 7ffliJ{C(i^(iiSltenTV^V\ ^ 
£43^T^iflte4^©;^iUCE(6]£nSo £©^#11? 

t>, 02 5 5©£j^jfcra«©a&*#»&n, BUt^x- 
±fs„ 

[o o 4 6] ss i mmmscxsmzmmmxit, -xmc 

IBf&jL feWO^rffi^2"D©1B«-pl 8 0° 

&S 0 e:n"T»*i»«teSsa[4Bift-r**ffl*dtJBrtfl[) 

Sc#Sft**^ J ttifc£*ftja»-(cov'>Ttt, 07T^ 

Lrc«t-5ftra«*^t;s. ^©fci6. Eft^muTjft 

[0 0 4 7] 03 4«, £3£*0!I«DglSB><*-:/*jj* 



•T0T'$.So 03 4tc^-Tj:3{c, *3*fliflf!|-e(4, - 

etfsae/^-^fcRw-s,, c<iT«-Bigo±^ 

2rl*]fcffitfSggie/<*-yii:,J:»j, flKffafcl 8 0° a 

^£/<*->fc:«fc!K KE&lRlfcl 8 0° g£S#ffirc?2 
OOKWUcElftiMPJ«n«fl!>T, — B^9F*3T'4 73(p](c 
Eft#»J£ftSc: fcfc&So S?T, iSH/^VtLfc 

[0 0 4 8] 0 3 5 fi> »3SSfiB09©3Sfi/<* — >*SE 

>*HttT^Sj«*H3 4cD^e/^^-^i:a^: 
So cof^fe, 03 4«9se/**— yfclflfllic* -B 

So 

[o o 4 9] ft i *6s*3aasffin?tt, 

So ft4 5WIWi, c©J:9*IWIB*ISP«-r*flf!lt?* . 

So 

[0 0 5 0] 03 7 It. £4£%fflO£iBJ&K£CT?H 
T'SO, flS©ap»ttSBl^5»3|lE«HWi:|B|i;Tf36*o 
ft4*)5S^J-??ti. 03 7 CO (l) ^-T-totC, ^2 

o*— awcy— r— ^<a5»©B 

PSf±5 0MmSj* (feSV^ti5 0 ftmJ-^T) TJ;^. C 

jSBeRtfr— /<*»«-r*o cn?«tmr. ssB©m± 

ffitc V >T fe EAAWH 5 ns o 
[0 0 5 1] Sfc, ft4*5g^JcO^^JT'tt, 03 7 CO 
(2) iCTjkt&olc, 0cD±{C7 L -/^WrS5l 

g4 6^rH(ctSltSo CC0«#t. t— 

5 0/»mia (feSt/^(i5 0 /jmKT) T?<fcV\ CC0<£ 

saeoiH±»fc43v , >Tt.Efii* , wii*n*. 03 8«?g 

5*SfiCT(c*3itS/^;l/«|jt^-r0l?^O, (1) (i 
?4*^P.mrc:«»^^WtC^-r0T^t», (2) faciU 
®0T*&So ft5HSS0!|«, 0 1 2© (3) ©«it(C« 
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U W3<Dm>fc<Dm.W. 1 3fC«:Xy yh2 1 ^ttTV^ 

[0052] m&wmw<»mmw*mmik®fc?zm 

3<z>ScSSjR«Bfc: F * 4 >JH*J^a*»tt 3 c h J; 

mmmr^ts mwim?*m?%> t f tsk i jmcd f* 
-f >si*J#®*BJlswi nox'j'vhtu j^ts 
*^-7-f;l/^8«l 6«J©F;*-i'>'»i«W¥S*3ge£ 

[0 0 5 3] WLtfc3Se*KW-S»f^ 7*M/^ 

■$-«&H;fi»*9, X>J-yh2 1 B3RftS%JgJft 
LT^iS^iBJra-rscttiftv^ ^ayrab, tftI 

*ffl!iT*tt, gse* oxu -y vitYwytaumsLt. Ltz 

M3XhW\ -77, *7-:7^l/**K (CFS 
ft) cD*t|pJ«St±iim^^«^TS»3, »|ft«SteX'J 
•y h£15tt2>ii£-f;:ti, ±JE© J: 

tD^«^JBcO«fc3 (C, T F TSSffliJiO F*-T >MU 

[0 0 5 4] H^«ffitCXy <y h*R»T*«©SBfr« 
3&g#&y, *^Ht«M*»»rs«*WIB«W5J'* 

[00 5 5] ^CT\ m5HSa^!lT'(i, 0 3 9 C^f-i: 
a tc, «S(ftS8Rffi#% B M 3 4 T*jg)t-r § c £ fc J: 0 

^S. *HSS^JT't±, H*«tf*gl5tCC Sit® 3 5jWS 
tfetlT&y, C S«i3 5ltMft&.-e&%Tztb. MM 
tf±T 2 OOaHfrteSMWSftSo 3 4AIJBM 



p^u mn<Dpimtfytzmi®-£iiz 0 
[0 0 5 6] y-h;U7^y3 l^f-^u^^y 

7.^jytmr£<br^&o\mf&?&&mft&K>. mm 

it U ^SlfF^S^ ZZttf&Zrctb, TFT ©gp# t, 
BM3 4"«teW*i:fc!!j'T*5. $fc, «^B<JS^gP 

[0057] *5s*awRio/<*;i'tt2»i!i^na-?»*afe 
46, ^a©#ttt±a*wc am i ^ssfiRj $ r> tz < ra c 

•y Kc<t§^i6«^^fflLTV^^:a6® lHSg0!IJ;t) 
STjIV^ ^-nTfe^-^iiaf t o ntf8mst\ *7 
SSrof ftf9ms T\ X-f -y ^l/TMm. rlil7m 

[0 0 5 8] CCT% ##fcLTHJl»Bfcxy y h* 
Sit, Wl^MBi^df^afcLfcatft^^lsB^W^L 

rzm<Dmmc-o^TmwT2><, mmwmtci^ 2-nn<r> 

X y -y h «WRIt £ft. iB^rttc 4 73 (pi© F * w 

rz^hTzm^m^nrzo t^t^ «ftwtt»**«K 
a»T'^y, 3 6 0° ^tiLT'izm&mm-hmbtirzo 

m s T\ *7mg. r o f f *M 5 m s T% ^nP>%-&W- 
LfcXY -y^vyjiJS^ 5 7ms T\ Stt)3!f?n5: 
*>ofc 0 X'J v hOfl»*K6*tf, fSi^FauKttSfcffi 

T-r^o ctifixy -y hcDffl^Me.-^ts^c^F^-r 

[00 5 9] fot, b'tsfymffl^mtLTXV >y> 
A^D, ^ihB^^fr^S^fcliP^M^i/^, I P s 

■tffttELT^&ctawfrirzo ^<Dmm%m4otm 
*5^s^Hi©EiRi^^i$4wr§0T^y, %S2oa 
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tXU y h 2 1 #WK83tf £ftTV^a5#T*tt, ±fr 
5>H§ t^jg&tfXD >y Y<Dm$2>y3$\Kmm.tt\P\\Z 

*Oft»,''H4 l{C^-r<t^{C, 3§ig2 0 Ai:«fiiX>J 
•y h 2 1 fc©IB»a5»-Pf4tBaW^F«S8e2 0 Aj&t/X 
U -y h 2 1 lcMLTmW.Jjfa (HO±T»lSl) (cBEfa-T 

ttSE^i«aT?*<, *¥^TiftfcEiSirr*«, 

tfX'J -y hteJ:*j!4i&«JWi«flj£H*©±T#fiteiW 

c fc^iamcttflijiiPT?*^^ 
#>> ^a©w±&tfxu >y h©**WifiT?tt«35riaite9 
^A4Fy^>4 7 ft^e^-r set amwMic 

S £f/h£ ^cDTF«3JBfCft P> ftV\tf, C CD <£ -5 ftlElSlSSr 

[0 0 6 0] ftSJtttM®/***!*, m5HSfifiBj£DM* 
Mcjsif%m&2 0 A 1 3C07.V -y 1- 2 1 © 

f&R*a3ELfc*>©T»fcS. 134 2(4, Se&ftfflllCtt 
tt§^S2 0 A fc-tr^mg 1 3 ^/^WcStt&TJiajfr 

fc g&g2 o A^^^if^caft^-^Tfeti, ^ntcjs 

CC-tr^WS 1 3C0XU y h 2 1 t^^lf^Cfflffi^ti: 
TV>5„ cintiO, 04 3{C^-r«fcdfcMBiJ^C4^ 

[0 0 6 1] 04 4(4SB6j|j&0J©BSg^©lll^©«?? 

/^->^tiT'fe*)> 04 6(404 4<DA-BT-;^ 
•Tg|5^cO»TB0-(?$,^ o 0 4 4St>*0 4 6(c^-TJ;-5 

^ 6 mmmcD lcd t*(4, — tjo^xs^ i 6 tc 

(4, M©77«y^7biJ^7 (BM) 3 4tMi 

jS3AJ2 0 A«^tltV>5. ffl7aCD^XS«l 7(c 
(4¥mc^j££nfc«&#©X4 i +>MX7-i'>'3 K 

x*^ v/^x^'f >fcSEft^iRifc¥fTfc«j««nfc« 

gfc^CD^— £/SX'5-i'>3 2, X+tV-'U^l'ytf 
-^MX5^><D32^c5tJCSLTV h U ^XttlCiattS 
nftTFT3 3RD*Bjga@ 1 3 imtth*VC\^ a X 
^l/^T.^^Z/3 1 (4T F T 3 3lCt5lfZ?—bWJm 
-r— ^/^X^-TVS 2(4TF T3 3{C*3ttS 

KW>ii4 2te«Rsns. y-xig4 1 
(4, T f -^/ < ?X^-f>3 2i:racS-e*0x KWyf 

114 2 fcR^CislcJftSo X^-f^U7-<>3 1 £ 
T-^MX?^ V3 2<DSK{C{4, hlttMft. a- 



Mfciam«ii i 3 (cts^-rs i t omtffc&zti 

5o BMi«8il3(4, 04 5iCitJ:o&l : 3CDS?3 
0T?&<X J2(C*fl,T4 5° ^fc#fa(;:»DX';>y 
h2 l*^lte»nrv^o IE> ^lllil 3CD«& 

fig-r^o #^xs« 1 7 & t f Tmfotm£ft%o 

[0 0 6 2] 0^<DJ:ofc x C FS«©5§g?lj2 0 At 
T F T«ffitDXy >y h 2 1 (4, Ztl^tKOmPW V =f-<D 

i / 2 /ctfrtiTEM^nTfe t> , s^coga^*^-?^ 

%>t>\ 01 2CO (3) Ic^ti^^gtX'J >y hcoiS 

BtfKg©«fc^{c. mmmmi 3 it. 1 T0K«L/ci 

y Wit, fie* fc H DXigT'X U >y h ^Jgfig-r S C t ft 

[0 0 6 3] fg6^j5E0IJ-Z?ti, 04 5{C^-r<i:atc, B 
^Itffi 1 3<DiS2lSP 1 3 U 13 2RZf 1 3 3CO§|5^« 

fffiM-ctts 045 icy*?* o ic, mai/fmstem^m 
mmm 1 3 (ommmzmif. ±vmn 3 4 a kTflWP. 

3 4B^ft5BM^ffifflU> BMi:CSli3 5f 

terns tmmvnm, isiaais*#T^*, 

[0 0 6 4] 04 7 £04 8{4^6^SSM(CfcltS«ft 

i6»j*ft«X-f >y ^ ^yaiJg Ttfl7. 7 m s T\ 
SKJiX^>y^>^pr^T'feS 0 04 9«Blg«@© 
^Z-XD&Bmv&t). 0 4 9CD (l) cd*5%B* 
«@13{C^fbT. (2) «<k-p&BM3 4*Jgfig-r 
S 0 ^fc, B^mfficD^^-Xi^acD^^JA^^e 

^rSitT, *84HraM®&!fr£/h£ < "TS <fc 5 fc LT 

[0 0 6 5] m5RZfm6nffiMl03^T. CF 

ss i 6 (DMfamm 1 2 ©±ttsttfcigecD#t> o icx 

U -y h^rta^T. B7a© K*-C VMS)J¥©^rXU 7ht 

■r s c 1 1 piffiT-fes *\ ^ cD«-a-tc{±H5^© j: a tcjs 

*F3fitf£*MS"F'rSo ^6*S(g^JT-{4, *M«I«lMg|5^(4 

T'^So S7SISSfi?IJ(4 ; e©cfcd^«flJT'fe§o 
[0 0 6 6] 05 0(4. m7Hi6ffiPJ(C*3(tSB^«88CO 

z^x^ji'3 2&fmicmmic&mwmi 3 2^m 
l, mmm 1 3 5 icft%iznrcmmm® 1 3 ts^»® 

l 3 4£gM-rS3>-*<7 h^-;l/^^-rSJMy1-(4, 

»6*w«!ifcwi;"P«*. ft*. *n«W"ett, urn 



(127) 



#F^¥ 1 1 -24 2 2 2 5 



Si 3 A^f-^nx'y^yz 2 tmt%l<c&i£Ltt\ 

y-h^x7'i'^3 i &&wic sti3 5 tm^m 
ha-tzctic&Zo jimcoffimtcDrcibiat, mwimm 

[0 0 6 7] S!7*Wffln?H\ »6«t«ett^T, IB 

©BsKg|S©¥S0-C ! & 05 2{£05 1©A-B©35 
»OWHBHT?a&S. ^8HSS0iJti, Bifttff 1 3©X'J 
y bmzm&2 0 C*JB«l,fcJW*Mi* Sg6HSS0IJk|ig 

1£©^fc«Ji©Efi««*8ljrrSo Sg8|IS&0iJ©<fc 
■5 tc, X U >y h 2 1 FtyCggg 2 0 C X U 

v h 2 1 t^&2 0 ClC<fcS?gS©BElRl7?lSl«-SfbT 
*5 9* 3§ig2 0 CttXU >y h 2 1 iz <fc^@H|6j^iiJ^M 

.fcOEfatf^JSU tS«FaK*>lRj±-r*o i5 2(C^t 
^fi2 0C«\ CSfi35, 

[0 0 6 8] i5 3ii5 4S, 8 Hj®0)J© T F T S 
KOSIififrffifcBWrrSBI-eifcS. 05 3© (1) fcjj* 
T£olc, 73^xa«l 7}cy-h«<7)^« (*#;1/) 
13 1 (2) T'7*h'JVy57^ j* 

T\ y-h/U^ySl, C S«i3 5Rtf§&e2 0 

c^ffl^-r?,a5^3 i 2*bm-o (3) -py-Mawa 

3 13, a-S iiSm ^V^l^SMS 1 3^31 

MfSm-fZc (4) •e»ffi«)ttftHtej:oaa«*Wte 
ft>*;i/ffiii 6 5 Rxs^m 2 o c tcffi srsffft 3 

1 4*MTo 054© (5) -cay^Hifcy— *• 
KWyl©^^;l/3 2lOTt5„ (6)T*:7*h 
U Vjf?7-f ffiTV-Xtl 41, K W >«® 4 2ft 

ffia-rsffi«Kt^*;i/«*a-ro (7) -e^ys**— 

'>3>I3 3 1 OTt5„ (8) T-V-X«®3 6 k 
Hi^«ili:©r3^^^ h*-;l/3 3 2 *Jgfi£-rs 0 
(9) TOJH3 4 l«JSHr«. (10)f7*h 
'JV^YttfBWil 3 C©B#, X 

Uy h*Ktt3 0 

[006 9] fiLhOJ: o fc, **W«n*tt» Big*® l 
3©XUy h2 l|*IlcftlB2 0C%ffilSl,T<rV6tf, ft 
Jfcfcit^TI^HjWift < , 2 0 CfCcfco T— » 



[0070] 05 5&, m9nmmicistfz>m&2o a 

i: 2 0 B%^^;l/{cSji:ft77lnl^e>Mfc«f©Jg«^-r 
it'SO, 0 5 614^9 HS60!l©BS&gP©^l&©¥a50 
%^T0T*;1d3„ *aW0»9S*afc«|©/<*;H4 % Hi 
KBSS«©/<*^fe:fett*SSE2 0 A t 2 OBOf^ 
H6Hflfifi»J©J;5tc^^1fy{cJSft^^ 4 #fiJ©BH|fi] 
*Wtl5J;a fc: Lfc„ attLTV->^a5^©M<BiJT"(i^ 
g®©77lRlA^9 0° -rogft^Tfct), 
©^B{cSa:ft7a|pi(i:|BiS]-r^©T\ 4 ^©ElWff 
P.tl5 0 JWtWfctt, ^B©ff$ (-b;W» 2M. 1 

m mfs o , c f mm<om& 2 0 a »H#t 1 0 n mT°n 

TFTaSO^iE2 0Btt««« 
5fim"Z*aS£**l. 2(tmt*J&t), ^fi20Ai:20B 
©USEi (0T-4 5° ffiV^/c^(p)©^Ri) ^2 7. 5 Mm 

Tf*o. Haw* daasuev*-) ^99^x29 

/£o ^©gjgftffi, US?, ^tl?»A^«StcgiE 

n, mgkttn. R-^-tuvma zmog-mc iot^ 
[0071] ^9i^fis©ij©/^;i/-e«. ?ss©«^iai 

DT?^LfcgP^C©4 0©7a(oItc$ija*tl^>^ 
^^•TA^ ^e© 1 ■HSrtOJt^jyi^-eiiftW ctKi 

§0 Jlf^tC{i0 4 7 t0 4 8{C^-T«^#14^»P>nT 

t^ftl/^, SSO»$LV^ffik«V>^ftV^CT% 0 
5 5©^g/^->%S«^ffi{cB^lf -y^ilLT 
m^Lfeo ^© U'7X h ©iffifi 7 m m, P~>*X h 
15/inu U'7Xhlf?l. 1 (im, -tr;HP3. 5|im 
tU TF TS«J: C F Soffit, >T 1 ssosa^ 
X^UY^rlS^Lfco y-h^X^-rv, t^-^^X^ 

-r>'ftifi:©Tj$/^->'A , «s z Fme»nrc:3!)\ Kfeaw 

ft«^^»e>tlfc 0 l^i^X h©*I% 15/im l^S^X 

rc e tot, sason, ^Digbify^^rB^try^a; 

/^->*^LTta»ft^*M#e»n, ftfcMoS 
^■©gSa^/E^ScktcftSo =FSM^*— >*JKfe|c' 
ft<-T(ctil§ex«S*©^^^-> , ©< OjgLtfy^ti 
B^Vf <y ?-©g&#© 1 X»4ffl»«fc:iaS-r* CtT?IP 



(128) 



1 1-242225 



AW* LV\> 

[0 0 7 2] &*5, JB9*fifi«1f, 3SE/<>->*H5 

^SS«DfiT*^tSo 05 5© 

[0 0 7 3] ^9^J6<5iJfCfeV>T(i, V«1M^8 
LTUffi 12, 13 ±.lCi??-*f ytCfflfflbfcSIS^CD 

mtbmn t, k * -r varans £ l T#*-r s 

So 05 8«, coswaHijrrsig-e&tK ccriii 

5o 12 5 8 CD (l) {cjfrf J;?^ WEfcBJSnL&lMfl 
fc(±, «jRS^l 4f±, ti^MitfcffilRlLTVSo « 
1121:1 3©IBfc«BE*HMirrSfc, 111 3©JSia 
6P%I» 1 2£ 1 3 tefiSDtoSflnJfcftlW* 

»£u 4tic©«»h:aia:ft^ri6uc«<. 

—#©«««: n^-yfllffi-c&S A*, ffi?3©S»ig7rcB 

gi (x-yi?) SPTti, 05 8© (2) (C^-TJ;3{C S « 
I? 8 0^*^M^-r* 0 1 4 fc£*$fi 8 ©7? fat 

h fc"?ffti«Sft*a^-&* 0 £©!m— X^;H>A^ 
?§^-r 3 t , S^H^m^rt i/ a. U - l^>ij§fgWj£ 

[0 0 7 4] C ©<fc 5 & >J /S-X3\>1/ h ©fg£&, H?9 
^■*f^fc»tt*«*tra«T7**. 05 9(i. Sg9HfiB 

tfij© *j yvytcmm l - >*§stt ts 

/cg|5^5 1 ©ttj££fi£*Lfc0T\ «E9JHni«oa*» 
?1 4 ©^^(pJ^^tlTVSo C©0«T*J3\ f&jBtt 
14 i: ITT F T^««tiSIKR«HHfik3tyna 

j e©±fc:SiMB|6|]K5:9lf5iJLT7 tr>y®l-&t*{cifi* 
ALTfeo -b;WP{±3. 5 (imt Lfc„ S^U — l^SS® 



[0075] stc, m9*uffl<owr#tcm&\,it& 

£\ S^Big©— gptcfc^T, ^A' i Bt< /feofcO, » 
yjb^ttfc if© i 3 ftS^cfe^Tfi^Ltu© 

[0 0 7 6] 06 2© (1) «06 1 fCfetfSA-A' 
©»fffi0T?&^ 06 2© (2) fiB-B' ©HPt®0"Z? 
&£>o 06 nc^-Ti^lc, A-A' ©#rST*«, Ml 
©x<y i>ffifitelH< SASftWE^fe*^ £{M©x>y 'J 
tt)5ilCl&m<FLZ-2>mm3.Zn\ CftfCfcfJSLT. 0 6 
2© (1) JC^f <fc ? tC^Effid©X>y ^jfiT'tis §*i6« 
W(c «fc S IHlpJM^J?! T-ffil ^ tifcJKil^©««477 IrI i: 5g 

mic £&wtiamx\ftt&±it < s^s*^ afflij©x-y 
^ ©ffi^* irj ^^ec * sieisj^$ij73 foitttMm— a 

UTVS 8 iqtKk:. B-B* ©#fffiT-&> fefiij©x>y>* 
f*iSfc« < & S fe{|ij©x -y ^#ifiJC 

M<m^s^m{i^<, cintc^fjtsLT, 062© 

©«^7?|Bl fc§®BK: J: *ElRl«lia&lftttJt«W-HRLT 

[0 0 7 7] JW±©J:^tc, »JE0lAn^ a^B^«ffi 
©x >y i/*©^i6»Wtc «fc *Klft«W*-effl* tife««» 

(K*^y) A^fg^L. ^©^{c#V^r B ©IElfil* < ia 

fo&m&tfi&T-rzrztbX'&Zo cntc-to. *k 

[0 0 7 8] 06 3(i, ^1 0S^Sfe^J©LCDt*5ltS 

^e©a*sEB^-r0-c 5 fe§ o B^^LTf^ffl-r?.© 

So ^©fciA, TFT, Rt>*-b;l/«fiii:/^X'7-i'>'©ra 



(129) 



ftfflW- 1 1 -2 4 2 2 2 5 



(D&tticifr^yWhvtz (bm) tmsnzmyt 

[o o 7 9] mi ommmrH^ cfisi 6<Dnm 
(n*^) mm 1 2±(D«^«^n<Dgi5^c^ie2 o a 

olcLTV^So 063^ (1) ««EE«lffli!jO«FO««* 
4 tiftH 12, 1 3M?§e2 0 AOa®(C{i(?Smc 

EiRi-rso m^matzt. 06 3<o (2) {c^-r<t 

3J<:> i&HSHM 4tt«IH8{cSa{C!S:S^lRlfclBlfl|-r 
§0 a^«^-e«HIR«@ 1 3 tf&irfcfe, BsKWi 

1 3©x-y^^p>a^^tcMtr, wmmib 

tc&So C©^i6SW©fcJ6, fSH^l 4(i@5 8© 
(2) {c^-r^^tc^^rt^SHrpl^S^S^lRltcE 
(SjL.t-5 i:-T^*\ ^4 2^DSB(PlM*tt{CJ:t)06 3 
CD (2) IC^-JC^C. S^9fiSft©Eft£I^C73frfc: 

[0 0 8 0] 06 4(i. SSI OHS6Wcfctf33&e/S# 

->^-ria-r-^§o sjs, siesta I6 4WI 
A/^»»*4t*:bfeHT?*«. Sfl oaafiWPtt, MS9 
^M^cfe^T0 6 3<Dg*EM£II^T3fc4i>, ffiKj 

t OM LT«U! 5 {C, J/ay-L- VSfllStf 8i?ff £ 

ttfc8P#©ifi<fc:, «fcfcM8SgSB5 2*««-TV>So 

contain 5 2t4, nmrnmi 2v>±.icm : *t>n2>m 

m\\2 0 AtCO&tfoTfcD, — mcj&ssnso ^Sb 
S&g5 2 *RtJ^aJ»?« N 0 6 3 {C^-fM^HglS 
fl, 0 6 5 fC^rT <fc 3 tcSi**fficT)X>y i/ffifiiClslfZ, 

*6s 0 5 9 «?nfr>a U - 
?\ S*p D n «*(«l±Lft„ &*5, i2 5 8(i, 06 51c 
*3tt5M«J^5 2&BitfB&l ScDx-y^cfcfft-rs 
«fc -5 fcRW-fcfll*^*-. C S/a «J - is>m.mt 

[0081] a^, mi omm&mt. ^mtLxr^ 

ift^ISrtf SOTo y h 5X HA^±t5„ 06 
3 Rtf 0 6 4 SaMHttfttcffittft -f VWLim- 

t>0CS» OS) ^tStTSCtfeRTtlT-feSo fc/£U 

[0 0 8 2] F * >M*J¥©«, iSS^BHlPlM 

EiftiiitejR*i«ft^oi«ecD«**3t*jBsrr* 



*WK*>r>8BWTO&|Bli"e*S, 06 6{i, Jf&Mft 

<DmMic&2>mfaj5fa<Dmt*Mffl-?zmT*&2>o 06 

6© (l) {c*vr<fc?{c, SKffitcSiMBlRllg*^ 
U *C»C— ^<0*|ftu!p6a5*ft« v (2) T1i4 5° 

[0083] 067 it. mi ommm<D&Bm*t7fr?m 
mm$*m 5 2 fcwisi-rs t f T^ttoEftito&a- 4 

£0, SP#53{4, -fe;l/«Il 3cOX<y^(c43tti.^46 
«HO»»*fflS-rS35rifiiUcil< ElRl«W***-r* J: 
?tc&£>o Jt^T, 06 4{c^LfcSfll OXfttilfciqtR 

o^wte.n^o &*5, 06 7T*f±, TFrmmmic 

[0 0 8 4] «WK1.F^-r>aw#ati-b;MMioxy 

rctblcmifZ(DT\ VATa^cRBe-T. McD/jSStC&jg 

&j%.z?&2)-<DmMmm 1 3 ©x-y isicn-tzmg. lve 

M{COV^T#^-ri.o 06 8&. BSR®ffi©x*yi?fc K 

* -r ymm^mt Lxm< $m<Dm*m&®mm&<Dm 

^tiffeS. 06 8CD (1) tn^-rj; ^ tc, B^« 
@1 3<DX>yi^{C^S2 0 B^EB^tl^<t-5t-r§ 
A\ 06 8CD (2) {C^-T<fc'5(C> B^«@l 3cDX>y 

victtfo-rzMfonmi 2ow#ic&m2 0 Atmwz 

tl^i^fc-TSAv 06 8<D (3) lZ7jk-t£?lc, MM 
Wmi 3 OX <y v^tc^ L T, CFII16 fiijco^g 2> 0 
A(4*^ffi«cOF«?{|iJ{C, T F Tffig 1 7fflij£D^2 0 B 

[0085] 068CO (1) (2) WmmM 1 

3<DX>y>?Xt±W[Bl-r§g|5^ti:^^EM^n. S^tC 
<fc *3 ?£S<OElBl^ri^fcM#-rs®«^x>y ^T'E^je.tx 

Tfe, a^ffi^F«3(DElPltc(i^Bie,»^S{S^^:<^: 
5o fct, ^^rtTHi^LfcElpJ^»?.n> * 

[0 0 8 6] 06 8C0 (3) ©E«*fl : fc<kftl& B^ 
3cox>y^ic*5it^i6aW{i:c};5E[SjM$iJ^i: 
^(C<fcSE[6lMSij73<D73(p)^-&'r§©T% F^-YV 

«^-&-r^stfcE(Ri7!) ,s »5>tis 0 ^fe. mtbmmc 



(130) 



1 1-242225 



z>-<DWM?£m-?mT°&z,o ratsfiii 3©x 

•y iSlcMLT, T F TSffi 1 7 {M©fi* 2 3 B tiS^fii 
«OrtUC CFM16 iffl©8# 2 3 A 

[0 0 8 7] 07 o&, ^msg«fijtiRi«t K^-r>^ 
LCDT\ @68© (3) (DtkftzmmLfc&mwiDm 

?iJ^-r@T&D, (1) {c±$Jfr£>||fc I Pffi03\ 

(2) icmffimtt73k-? 0 0 7 o ©nt/sr-ii, 3§g©;i&£ 

(^2,1111, §&g©tlf;i:7 lira, 3mt3m<DW&&4 
0|imi:U 2ft©S1££8£D^fc>itfcf£ti::i3^T, T 

f Tmmn^mt c Fa^cD^e^sfciHM^tx^^ 

?Si:bfCo 06 8© (3) ©^WSHSISnSfc 

tf TSffi 1 7 tc*5v>ra, mmtmnwm 1 3© 

RSfelHB^txSclhfc&S;^ iBillttffil 3«P^(c(iy 
-hAX^-f>3 1 A^te.tlTt/^§rci6, BJtftSl 
3CD^tlES?n^?§^iy-h^^9-i'>3 1 JitCifi 
BtScittc&So 
[0 0 8 8] 07 0©LCDT&ft3fc©J;5&$?i:L< 

tm^ntco 07ofc:fc^T, ib*wsi 3 rate 

SEB£tl£2iSie2 0 B^iB^a@ 1 3cOX<^>*{ciHB-r 

ft&\ 068© (1) ©^ni?n, ^©isa-e^g 

S20At20B £&©««&;: BEBt-*lM;0 6 8© 

(2) C^ft^S^nS. X-y^±X»X>y^C^(R] 
f 3ffiBfcgEB£n£g5i&i, T F TS« 1 7«cBBB 
LTt, C F»«l 6ffiiJ{CgEfiLT&£V^ ««©!£ 
D^t.^©-rti^it-r^.i:, TFTSil 7<B!J©-tr;l/ 

[0 0 8 9] 0 7 Hi, gij©/^^ — >J^«<D5§e-^ N 13 
6 8© (3) cO^ft^JI^Lfc^l l*MtW©LCDK 

fircw-ffimz:, (2) fcwmia^-ro 0?s©<j:?{c, 

©*§£•£>, »»©B:K©g8£**— >fck -fe/MWil 3 

>3 2c0±tcEB^n^cli:fc^§ o 
[0 0 9 0] £33, 07 KC^Tti, -tr;l/WIl 3HS 
f£lBB£ft&2§ig2 0B;&TFT»El 7®-fe;U«ffil 
3tOX7^(iC FSfil 6<0Xry^fc«ift-r*»»IC 
fftsKftUf, 068© (l) £ (2) 0^fttfHI?n 

5o c©i^t, ^«TFTa«i 7 mo-tfvmm 1 



©9J£-*^L<-r3<r£{iT*£&^ 0 ^CT% m9SlS6 

1 3 ©X7 S?f*3fiT*«F* L < K^^tffg^f So 

So LfrU H7 2tejSi-2SE2 0Ai:2 0B£?&£l, 
fc*^-(C ■ jR 1 3 © T T?3j* L fcSfrft-effift Smtf £ 

u» (tft) 3 3frz>(D$m-t)m%i%rz 

mmteMLT^7->?>ficm8ivrc$imfiix\ 06 8tc^ 
Tox^^r^fc^-iitfi^prtiT'&^o mi 2*sgfi»j 
[0091] i73a, mi 2mmmics$tf%wmwm 

13, y-MX7^>3K t*— #^X^;y3 2\ 
T F T 3 3, &tfggg2 0 A £ 2 0 B <DJ#R*;j*-rett? 

i^i^e, mi gmmm^it. mmnmi 3 
t^2 0 a a 2 0 Bo^y-tf tficmm Lrc&mc&t* 
^rcmvitLtco z.<Df&Rv*>tu£s ffltnmmt&£.i£ 

f\ WNffPtt3 3ft*&MM«l 3 4)fl|£-?4»6IBtf 
tSLl^fcft, JS«*«fc3We**. m l_2§Hfi£ 

y-h/«^>3 1 fcBKHtSl 3©»«(c. 

[0092] y-h/^x^-rvs utEisn 

S^S^rS^«@ 1 3©i7 iSX.it C F 1 6©i-y 

s^ic»rti-r*»»tejRiwn«» 0 6 8 © ( 1 ) t 

(2) ©*#^l|3H^n§c C<0«*fe, ^Sti TFT 

»«i 7fiij©Hig*ffii swx^ytc^-r^ciii^a 
slv\ iiu 06 8©*{w«^$ni.©«. y-h 

;U7-f>3 1Cffi«:l'r^W > f-^/U?^ 
>3 2{c J FfT^:x>y^coi>T{ijSSL^:V\ ^©fc 
#k c©8i57>{coi/>Tti. »H6*ISiO|g»«a»*ci:. 
tC*»), 05 8*^06 lT?KWLfclHUH3cWfei:*o 
[0093] 07 4 mi 2^0ye>£j£0!l<DBJR* 
®1 3, y-h^X^-T>3 K f-^/U7^>3 
2, TFT3 3, Stf??g2 0Ai:2 0B(Df^t 

0T-fe5 o 07 3©mi 2saiMW"ptt, vy-vytemm 

hfc-t^mmi 3©^«(C^t>-«+T'7 r -h/^X5-l'y3 
1 fe^^^{ca*Lfc^t«cti:Lfc*V -b/Mlffi 3© 
»«^07 4{c^-rcfeotc-r§c:i:T\ y-b^x^-f 
>3 1 (±m^T'r-^^x7-r>'3 2^^^+f^catt 

7 4 Vlt. 2 0 A t 2 0 B H^fttiCffiitLTfe 
©1 3©F^©M^C±T73lB]{C|g^P,nTV^T f -^/^ 

x^-fys 2co±(ct^g2 0 B*w?.n, 068© 

(3) ©&##Kl3l£ttT^& 0 H7 40B«fCfifT 



(131) 



*$Hfl¥ 1 1 -2 4 2 2 2 5 



f-*/«7'fy3 2±{ciB«^n§^e%-b;i/tt 

Hi 3©X>y^Xt4C Fit 1 6«DX«y >?fc5tl-[6]-r5g|5 
»te»fiR-rntf. 0 6 8 CO (1) (2) 
£tl5 0 tOi^t, ??e(iTFTl«l 7«<0-fe;Mt 
Hi 3©x-r^^tSi:!:^l$LK 
[00 9 4] &*5, 0 7 4 <DIBBT'«, g^Stf^- h- n 

*S*tSCfcfcftt) % 05 8fr£06 1 T-KJB^LfcKa 

07 5«, 3?i 2mmm<Dm<Dm.iBm^t 

mT'&Zo B7 5(lSLftBItt, 3g&<DJBtttfHlRrt 
T^lHj^cSi^tcLfcfecD-^fe^., ctifc<kO, HSR 

[0 0 9 53 07 6(4. mi 3*»e90-fe;Mt«l 3, 
y-h/W7^>3K f-?'U7^y3 2, TFT 
3 3 , RXf?m 2 0 A £ 2 0 B ©^%^"T 0T"fe t> , 
07 7(407 6fC;^LfcA-A' »r®£B-B' »r®T? 

isi 3CX7 ^bp»© *w>*»fc <fc & %m*\mc$ & 
rob, mi ommm-vitmmmm^icmmnh^^^m. 
mi zmmm^mfsmm^J^^z 

filT% fgl 32ffimv&. 05 9^06 HZTnt 
^77^Vh'j7X (BM) 3 4T'2l) , eLT*^{C^ 

[0 0 9 6] 07 6fCifcLfcA-A' <£>g|$#{4§*i6«W 
©iW***^©"?. fl»i:M*CH7 7© (1) IC 
7jk-?£olcBM3 4*$i< U B-B' CDgP#f4i&46® 
W<0^fP*^#V^tDT*^fCjt^T BM 3 4 ©ffi^/S < 

&v\> l*>u bm3 4cosa{4ti7c'r^rc46, ggp^ 

^«^LT«^©WS**MKT-r*o LA">L> BM3 4 
[00 9 7] tOKDcfcdtC, Si OUSS^&mi 3H 
L fcHJfcflfl-pfi, F * -T % C h tc <fc 

EfafcSBHteWRr s t , f * ^ >«»j^aoaj»T? f 
*-r>*M 8 0° m&zjjmcftmzn, k^viib© 

(gee, S^XteXU-y h±) fc(49 0° 
A S 1S&€> ?8'> F^-Y > U ?84> F ^ > fe #46 fc 



(BM) ^iSttTfc'K ?*S;EttBaQ*©ffiT*ffl** 
[0 0 9 8] C S«®C*SffiSjg» (Storage Capaci 

07 8cd (i) (4, mmg-mtt^Tzmm'^Mcisi,} 
2>mm&<Dm&*7i<-?mT'3t>%><> 0 1 7 tc^-rj:?^ 

CS113 5 1 3 fc<DMfc-R*4*»*rt-LT 

S«lg^«:«fi!c-r 5 <fc 3 K-tfVmm l 3 tWftcfi? 

C S«@3 5tin^rV«Hl 2 t IrI C«tt{cSM^ 
^n^cD-e, 07 8co (l) iCTntXoic^ mihlc&Z 

mm i tmiicmmmm 2 1 ^<om 

2 T'fe^tlSo ffl«J^«2 ttffiA 1 {Cifc^T^X^ 

'J V #*«HW U TFT ^-^«gStfC <fc S«ivF£4)ttlM 
^Htc^^So CSti3 5 5:fSt-5i^lc(i, 
^D-tX^fffiBStC-r^fci6{c, T F Tjg?^«fig-r^y 

-h (y-h/^x^-rv) , y-x (7-^^x7^ 

>-) , &%>MZVl^{y (-fe;l/) Stcll— >H- 

m^p>^mw%:&mT*&m,-$ti&rcv>, c s«H3 5 1 

t¥mcj&f$.2ti2> fc*, c s mm<D^i,tmmmm t 

[0099] m&mmmmi±i&mm.mtiittfmit>t>n2> 
-^mmm^m^^^nx^^ ^cotc^ mo 

ffiT^-ar^fc*. mmtcteMyttfHz&mistcL xu 

<y hT-£ft{;?BM&ifT*5g)te-f fc^M* 

L, CtxJi^P^ffiT^^SSHtc^So Zcorctb, 

[0 10 0] 07 8<0 (2) (4, W^ffi<Dgm*&m& 

0B<DmmmT*to2> o c smm3 5co—mcit^m2 0 

A £2 0 Bttn&%>£.o\cm.ttt>ftX^Z>t)\ CSli 

07 9t4, m 1 4mffimicistfz>m&2 0 (20A. 2 

0B) £C SMM3 5©ga«^-r0T'fe«3, (1) # 
±ffi0^, (2) A"«Bfffl0^fo 0^«D4:'5tc > C S. 
MM3 5 (i^fiJ^tlT. g^S2 0 A, 2 0 B<DTte»» 

sti3 5 imizcDmmt>wmx& & 0 0 7 9 © 5 
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#»JSttfc#CS*«3 5*^t>-e*ltf* 07 8 CD 

(2) tsvr c smm 3 5 tmvfflfcicteZo u*->t>, 

07 9T*14C S113 5 fcfS2 0 A, 2 0Bti"r^T 

ii<gTL^^e:i:{c^s 0 mi 4^s6fl»j©iae«, f* 

[0101] 08OIJ, 4H)5SW)©^Wc*Jtti. 
tffil2, 1 3CDXD >v h 2 1 t C SM®3 5©EM£r 

^•tbi?*»)x (i) tthflna*, (2) jwma%m 

i\ ccxH&mi 4mmmtmmi£, csti3 5^ 
*a)ttLT^So c sw&3 5<D&m<Dwmim 

[0 1 0 2] 08 Hi, mi 4$mM<Dm&MKl3lfZ> 
til2. 1 3©X'J7h2 1 hC S 3 5 CDEB^ 

^■th-i?*?>, (i) *^±Mia«r. (2) avTSH*^ 
To sgEA^^^-ff^tejBttLTvsjewfis 07 9 tm 

L^T'feSo 08 2(i, mi 4HSSfiRJ©^0!|{CfettS« 
1112, 1 3 COX "J y h 2 1 t C S HtHs 3 5 cDEB^tk 
•f0T&D, (1) #±B6H*» (2) tfWffiH*^ 
fo C CD^&mit, ^S20At20B £D£-ff-©ffl;f»© 
77*\ C S«H3 5©ffi«fcfc»)fc;*:£V>*§^T?, 2giS2 
0 At 2 0 BOX>y^gff{c*fe5LTC S«l3 5«fi 

CO 10 3] CS«*3 5*#fflLTF*^>SIW3« 

(D&fticms-rzm&it. k * vaunts lts* 

*©ffi~F*l»±T?#S. 08 3S, mi 5%SfiM<0^i& 
>*^-rH"P*«o mi 5S68SffilT?t4, ±T<D« 

mc*ft?nmm.<D$m2 o a t 2 0 b^wkes 

U S«cDSffi5b->P.arc«f{c > cn<=>©g§ig2 0Ai:2 

0 Bt>mwcmftic&m?z>£oi,c&w?Zo nmmic 

WLTfiiSKlElft-r*^ 3&g2 0 At 2 0 BQftifitt 
ifiOSft^fcmffilCfilttfcElRl-r*, toT> 
1^ 3gsE20Ai:20B ofttntt&QttMMmttHf* 
LT&D, LfrfcM©SlBl)!l^2 0 A©ttifii:3§ig 
2 0 BOMt'9 0IS4-5tl/^ o ttttntCttE«& 

faicmm-ztiT^&rctbmvtiz ey^rxh-rs) 0 m 

1 5^ffifiaj(cfctt§^-YX 1- Lfc*§£-CDffl^s<D^{fc{4, 



0 2(C^LfcTNSi:I^C-(?fe'3. «E£S01j!lDB##0 2 

<d (3) {c^-r^r-sOs «jEffi*nw (1) ic^vr 

m 1 5HSgWcfc^"n±. ^®2 0 A t 2 0 BT'H 

[0 10 4] 08 4 14, mi 5 3gffi0ll<::13t*S£S3M& 
tSil'SSo 08 460 (1) «, mJE^rSlitaL^l/^ 

^WAn-r^t, mi 5HS£0!i<dlc dt*« (2) tc^-r 
<t5{c, y-fxh-r5j:5{cffi<o <mfc*tL-r, mi 

HfigflJcDL C D-Ctt (3) {c^rT J: ? g&gtcjgLT 
VSUBBWH 1 * h "J #t LTflfi©g|$#cD& B B B #^E|Bj 
"f Stf, ±T<D^ig<D4>ifctt3fi<D&l|{4, StfWStiT^ 
ftv»©t?ElRl*afk**«rfctffco#, £3gjgf$fg# 
SilLfc^ (4) &C^-f<k5{cHC#lSjlcElfrr*o 
-fiSWtc, ^®^fflLfcVA73^cOLCDfcK6-r, 
LCDt4^-YXhLT£D^{bl41l5ST^O, mi 5HSfi 

[0105] 08 5t4, mi 5mmm<DLCD<Dmnm 

tt^t0T$5c 8U%#1*f4, WlSISSffllOVA^FS 
0LCDfcH*fc#1Kfcfiirefct>, TN73^J:0(4t 
-*S3A,&#T&t>, I P S#5£fcJ±8LTfcra^U:T- 
$.§0 08 6<D (1) (4, mi 5#lS&0!l<£>LCD-e6 4 
PglS^SrfT 5 1 6pgPB, 3 2pgD3S, 4 8 

fo®mm*m8 6<D (2) EUntdiiLa^y h 
^-r>'VA??scojs^a[^08 70 (1) mm 

SS^J©W^^«:^ Lrc v;!/^- K^f > V A^iC© 
*SWS«*H8 7 0 (2) tc^-To ^J^.{4, ^M*^^ 
S'\©ir>^i«f4, T NttTHZ 5 8ms, t/K^-i' 
>VA73S-Z?(41 9ms, V/l/^ F^^V V A75rST'« 

1 9msT*$.ScD{C^LT, mi 5 *j6fi«RJT'(4 1 9ms 
TfeO, fffiOVA^hUCW^&So ^PA^^ 
H^C0iS^)iS{4, T N*5ST?« 21ms, ^yF^-T 
>VA73ST*(41 2ms, K*-f> V A7j^T*« 

1 2msT^^»tC*fLT, mi 5 HSS«?IJT'l4 6 m s t 
fl&<DV A^tCjt^Tfea»T'fe§ 0 KtC 
6Pgpg^\£DiS^jlJg{4, TN^T{43 0ms, 
F^-r>VA^T*(45 0ms, v;l/f-K^-TyVA^ 
^T*t4 1 3 0msT^5O(C^LT, mi 5HSSfiRJT'« 

2 8ms-e&D, TN73^t|pICb^;l't ! fei3, ftfecDV 

A73^j;0{45^fcm« : T^5o i 6mmsfr<z>±m^ 

(DfSSmSUt. TN73^1?{42 1ms, t;h7^>V 
A73^-Z?t49ms, F^^V AttVte 1 8 m 

sTfei.C0{C^LT, mi 5HSi^jr*{44msr'fet), 
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7 5ms, £Jtfr>£> 1 6 PgHS'XWJS^i&KfcJ: 2 00m 
s, 16 Pgflgfr S^H^J^jIjSa 7 5 m s T'&o 

[0 10 6] <I©£5fc:, mi 5HJ5SWDLCDH:, H 

^tt&Qis^stkii^c&w-e&So 08 8«, 

^$-y*7n-?m-?&Z a 08 8© (1) T'«, 

LT3&g 2 0 A t 2 0 B Srtgtt, ^•^©^igtfSK 
tb&rcmic3zMT S <fc ? fc: 2 *fc©S«£KB-r 5„ C 
©#!IT-«:, 08 3 tf4g&S?re40©y^X hffii^tf 

8© (2) ztiztitDmmcwntezyifaicm 

0\ S^lC3^M-r§^2 0 At2 0B£iSW\ M73[R] 
fC"f P>LTBHB-f So £©0^4, ^XhT^I*]©^ 

[0 10 7] 0 8 3RZ>*08 8tCfeV^T> 2 
PtP.tl^g2 0Ai2 0Bit ^tS.fc'Mil^M 
tSi&gfct&lV 08 9t4, 0 8 3©3§jg2 0 A t 2 0 

b & 9 o sj.;w<D&jST*3^-t s * ^ t mm Lfc«*js 

to C©if^& > y-fXh73l*J©S&S4 0©y-l'XhM 

s#s& setter So 

[0 10 8] SIC, 08 3, 08 8Rt>*08 9T^Lfc 
§&£H2 0 At 2 0 BCO^DtCXU y h T£>|e3«B 

•oBiiwenji, 0 8 3^1 5Si)Sfi^jT'«, mmz 

0 A t 2 0 B T*H*n*m*«\ gSBjfiflFteJt^Tf* 

^^Kifr&f&jfrr «&©#£<. zmfrzm^fctbm 
isi*^Lti j f>-r<a*» ccDfcub, iaiRi^sse-rsfefefc 
bmb^3^ t> , **aw)is»iSft*si < * s c t 

<t?fc, ns.mt)umct'<.T(Dm&timmic&fat2>t> 

<45o £fc, #R(4\ 08 3©J;-9fC3£SLT{ / £S1$ 
#IE7j^t&S^(C«egpifr6efcSaV 08 9©,fc 

S/cfe, 09 0fc^-r<fco(c, #©^5fcatti:#ttBm& 
§SE2 0D*SWSo f&g20At2 0Bl4, 

ffl%5 /im, . 5 /i m, 3m<Dl&m* 2 5 fi m 



tU 0Df4j£ffitf 5 Mm©IE73J£©eg£l8£tL 

[0109] 09 114, 08 9©3gS^£ — >tD#<Dff 
^fc^SBtRttfeWP**. CtUC£D, 08 3tra« 
a«ilW»6nfeo 08 3, 08 9-?7jkLfc 
3§jg20At20B 2 0 At 

2 0Bcom-$<DmmtR<DMm. -titt>%imm<DB2 

1 L<&S<fc 5 {Ct*U4\ ^620Ai:20B^g 

tCcfc t>, x^— 9->&^ffl-r s&gtf & < tt s„ 

[0 110] 09 2t4?fSl 6£*Wfc*»*/<*;l/«ift 
^■T0-e$.»3, (1) #ffljS0£\ (2) j^l «©« 

?teffis-r«ai5»©i6Haia*w-ro £fc, 093^1 

61fcit^5o 0^(D<fcof;:. fgl 6JIS60IJT-14, - 
73©»R©±K«»tfc«a 1 2 ©±t{4£MLfcV h u 
^X^C||g2 0 A^figL, •ft673©a«©«±{C{i 

jg2 0BS:J£tfhrSo 0 9 2© (2) fc^-r«*T?»4» 

012© (2) tcTjktmm-vmm^m-sn, l*^± 

Tfc&i$3¥tc#liJ£*iSo HISlctt««NI<OElB oka 
B©/P£) £3. 5 /zmfc, S§g2 0 At 2 0 B©«73 
|6l©raPa«r 1 0 ;tm(C, ^®©1S?% 5 ft mT*K#Lfc 
^m^ti, 0 2 2 lectern 1 ^SSfiaj©fe 

©t|Bl@aT*feofc„ 

[oi 1 1] 02 5 7«, mi 6nmm<Dm&m**t 

(1) fiS&E/^-V*, (2) fo;ESfffi0% 
arTo cofWi, mi 6 HSfe^J© v h U ^ x«©?? 

C F»«l 6£01S1 2±fCiSB-rS^@2 0 A 
*E3ftgl^t U TFT1S17 (M©^e 2 0 B 

Lfe2#l7t©Vhy ^Xflctf So S®82 0At4BJll9 
© *>ln{c EB U 2 0 B tiia^lH?lJ 1 1^ C If «y ^ t 
U H^9©^©^X9-Ti/±tciSfi-rSo lot, 
jB^W^*3V , 'T^(i4C>©73|n){CiBrpJ^tlSo 02 5 
7© (2) tc^-rioti:, H*©4i*T(4^e2 0 Ate 
£oTK*-l'>##tiJ£nSo 1B^«®1 3©^ 

fiiJlCfigHB^nfc^ 2 0 B (4, 0^©«fc o lzWM<Dm 
WT'BE^^r^SiJ-rSo 35 tc, C©g|5^T*t4Si^««B©x 
•r^F^^yUUfgiLTK. ^g2 0Blcj;S 
EIrjMSiJtj t HlgttS©x>y ->'©E|p]M$iJ7J(4— St S 

©t% s^LfciE[fi]^fiJWf^s„ ^(D^mm-ui,t. m 

e2 0At^2 0BRt>*a«®«8l 3©X>vi>'t©!E 

g|^sv^©•z?, fo®&mitm=Fi&Tt2>t>\ mmmc& 

S©(4§^e2 0 A©^T^S©T\ iii^rtTSge©^* 

0B^/^X7^>©^iigT^fi!c-rn«, xi^igin 

L&VMDT\ S)fi3Xh%igMT^So 
[0 112] W±i«WbfcmillSgW^mi 6^ISi60IJ 

Tfi, ^©sHisj^^sj-r s h* ^ w >mpmm tLxm 



(134) 



WHPF 1 1-2 4 2 2 2 5 



0, Cft£©llffi0JTi±±£LT^ig©§4ffi©JKtt%fiJ 
fflLTVSo L^L, &iiH4©^tittJ?Maj*£># 

urtcaai-pfeSo &§©&»«, -fmtcit&ffim-e 
7i/-Art (ia»i#fiMiQ*tts) -e©»s, -r^*5*.tt 

[01 13] g-r, at»wttflD«ws*^» itatftp^ 

5 0 -r*t>^, ffiAOit&St (ffilAHT, T F Tfgftfli© 
fflWd: 1 0 12 Q c mg£X«*ftjiU:<Dtt) fcHtWJLk 

(Dmicmfezft&rcibiat, 1 o 12 d c mj^±©«#i& 

tt (R**el:«*i:8ffiii«fc-eftSSffi) ^©U 

Tss^e., ?si%e^p«^e (^jio) ©{$tri/3 

T?*0, ■UWttO. l/imOl^iaSlOll! 
(0J*fcf#J3. 5 lira) ©ii(£l /3 5-e^«>o £©.*§ 
ftttllOgHMftti:, «&1tllT©»M©8Btt©» 

i ofg^&So -r&*>ts, u^xh (funit) ^© 
[oi 1 4] ffoT, uisxh(Dmmic&zm8tomz. 

fax. Tf^Mic £ fu «fc K> Lfc3S@ 

mm&wmm (b->*xn) ©(*>«+#£« 
^*^stc#au ^©Pafflatcfg^-r&K^-i'vwK 

*o (i^fc?s@/5:BHi6i* , «»p.ni. 0 ) n<Dvm*nz> 

lc«, #*ij«gc©*feiijl (l/->*xh) 3^*<iDiST©«a 
<fc V \, BS«4s £*%3^ 0 . l|i m«±OUIOJg» 



awwt?tt, iW£^3©/*77^i^xht, §t 
vrct>\ im\c&fevrcm&t>m<bnrco /^^^ 

© KiTFT^C F ©SjiIigT'j£ < ffitotlT V 
SfcfciiflilclSLTtt**** U >y h QBffcDflMIt*)^ 

[0 1 15] {i©l^X^¥ffl{tWcit^T& 

com? %m®m*nm<DWRicm^5 cticz 

ic&TtVU&tDUitXh (e = 3. 2) •e&S&JHSrtt 
[0 116] 6*8601^^ I»CX'J>y 

t>Bltg-eSt>, JXT^ft6©0y©^<ofr%^-r o 0 9 
4(iSl7 *aS«©/<*;M)Bfi*S%f HTf* D, ( 1 ) 

temtmr»&t), (2) ttWT*fe5 0 ia^©<fc? 
mi 7mmmrHi, f5xiii 6t 1 7©±fc— 

*l^fc¥ff KSEtf *3SiB 5 0 *Bj& U ^©±tc*i 1 
2 t 1 3^^-TSo ^S5 o«^tr>y^-rnTiHB? 
nn^o fieoT, «@i 2t 1 3iz-&tf2$%mrcm 

mtzmtteZx, *©fta6, IB(6]©^1i(**6aK*©^ 
jBKtt^^ses. L^L> ±IH©«fc 5 fc»B±te«»J 

<8SS««*D, XBolB»fl:o±TlBWi^*r3fco cnic 
[0 1 1 7] 09 5 B\ mi 8*fl|«0/<*;l/«Bfi*^ 

i t omm 12^13 <D±icwnircmmm 5 1 icm*m 
^ Lrc^m^nrnx u -y h ©^^jafflT# s 0 c ©ji 

[0118] H9 6B, ki Qmmm<D^)vmi&^m 
■?mx°$>?> 0 m7jk<D&5ic, ccommmx^t. ^xs 

il6, 17 ©±(C-?-*l* f n«i 12,13 tl 
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T*3 <0 , f<7)±{titM^T*i 1 0 ii mT*m2 1 . 5 
/im©it2 3A, 2 3B%#f516 2%MU •?"© 
±(cS*IEl«afli2 Z^B^Lfco ^ewp^ti 
3. 5/im7?&D, *7-7^;Wi3 9^ ;SX^-r 
>\ TFT&£©0^f±*B&LT.fc&o a#©gfc9-Fi& 

is, a*& v *^>m®&mtL-am-?z>£ tttmm 
[oii9]»i 9nmm<D>**fl<m& , vit. mmvm 

•y?-4 0 jimT?E«U ±i:T©i*2 3A, 2 3 

oa*oifflfe:Rt:EiRiK&*«w*^j«snSo 097 

fi> S2O*SS09O/^l/«ia«^-rHT?ft*o S20 
*J&S0!IT«\ ^7XSRl 6, 1 7©±{c^*V?*i#'7 
-y-ffr* (CF) fflKiSfflLtil 0(imt*S? 
1. 5/jm©?$2 3A, 2 3B^t5I6 2*M 
U *-©±fcW*i 2, 1 3^U StcSifiiElRlM 

zmntLrco -r&fr^, tii 2, 1 30— giwaA,-?? 

VSo ?LT, 3&S2 3A. 2 3 B«:fl)^;£©|Wll;fc^y?- 
4 O/imT'Eg^tU ±£T©a#23A, 2 3 BA^ 

ify^-rns.fc^teEBsnTvs. £©*§£■*>. mi 

9*i!ifl>iJi:ra«o^**^p,nfco 3B2O&%0y 

tf, *t»fcBB-r*iw»w^*<, C FetlIi&i^ft!^©g|tf}• 
^:•^5gffl T 5 T* ff 3 o 
[0 12 0] HighXU-y KOf^ttt, ^eoaKj-T?* 

MftiJ^ISt LTa^tg&SX&X'J >y h£*aa--&*>t$:T 

»&©SI£ Lt^EB^J© 1 0^tIT^5 0 07*© ± 

•5fc v 09 7{c^Lfc^2 ommmcom^-2 3 At 2 3 

BfcjktlRlf SfflBteXU -y h 2 1 A t 2 1 B*EBT 
3c #|pltSl*tX'J >y HfcJ:5&iB©Elft#fiJ©73 

ifiitirauT?**©-?, «fc0Eifij*^^-r-i. o mar, us 

2 0**«<D*fefl="?tt**«j(RU XU -y h©«* 1 5 
(imiU i^tX'J >y b©fp;i>©fHPli%2 0 fimtL 
fc«£, Xl'-y^y^^fi, 0-5 V©ffii(l^#T*{i 
2 5msT% 0-3 V©|gl!j£:fFT*tt4 OmsT'&o 
fc 0 CtUcttLT, XU>y h<D&.*mmLrc®&l,clt, 
^tl^ftS 0rasi:80ms T&ifco 
[01 22] 099 139 8CD/^;l/1i3fi{i:fcVT> 

-?mmm (c©t§^«at£i 6) (iij©a*2 0A£x 

U >y h 2 1 AfcBfc^fcfc©^ f?lft-r^a^2 0 B 



u -y h 2 i B©Micni:B!ift^rift©fR«^<a*n*o 

09 8 £09 9©^*;l/|?tiItc:io^T. XU>yh 
[ 0 1 2 3 ] 0 1 0 0 (i, —73 ©Sffi 1 7 ©«S 1 3 tc 

t*2 3BAw? 1 ntfeo, Mfa-fz&mi 6icmm 

2 0 A tXV -y h 2 1 A#a# 2 3 B fcfcffa-rsftgfc 

£sk:e**-*„ ccoti^ 2 3 b tags 

2 0 A©3§£a#2 3BfcX'J-yh2 1 A©fflT*{iElR] 

[0 1 2 4] 0 1 0 1 lim 2 1 5fcffi0S©/<*;l/*|3i*jj* 
•T0T*feS„ fg2 l&fifegtt** !f!l 9SI8g0lJ©S»ca 

&£tstt zmjm^-ffi* h u * xso l c d icis/a l tt 

^Mm-Vtb^o C©*§^<£>, fgl2, 1 3©«IC- 
»*«A.T?*»), a*©a5»*»4: LTElSl©7Sft## 
»J2?ft*<> ±fe©<fc &&QEffi4tt»J4)fftifcJ3gje 

«t^{c-r^cfcA<7?€s„ $-r, ^ 2_ i nsfifi«jtD/^;i/ 

[0 1 2 5] 01 0 2tt, K^^^«*J¥©i:LTM73. 

<ommzmm*mitz^<D>^>v%mr*$>z>< > ens 

T'l(iWLfc<}:^{c, 3^e>«® l 2±fcKW'6ft;fe3SiB 
20At, t;Hffil 3±K»»t6nfcg5fi2 0 BlCfc 

*3EiR]A^j^n§ffi^A^s^n^o 0102© 

( 1 ) T?{±, ?|g20B (D^rflKOffiHS^^jE 2 0 A CD 
fe«®««ffiTf«3t*tl»«W*A, ^20 B©^0lJ 

<Dmmmtmm2 o A©fi«o««iife*je*n*«« 

*BtLTV^„ 

[0 12 6] £CT\ 010 2© (2) tC^-T^^tC, 
ffl^jiT^MfC J: K> » CFI«16^TF Tlfi 1 7 

a^p-t^o s^ot. ««Ai:««B©it*ttiwi.-e 

* < * «3 , ElnJ^W * tl jg B B B ^©«iJ^-^ L < < 

4s©7», s^wttj^ftrs. 0 1 o 3«, m2 2m 
Mm(D/^?i<mm*7jkTmT*&z> a m2 2nmm-vi,z, 

01 03© (1) lC^-r<fc'Mc, TFTIS1 7(cft*i 

2 2 b t3z&2 0 b *mf. mc c fis 1 6 tea* 2 

0 A£g£jg2 2 A*^7\ iin^lOIt, 0103© 
(2) lC7ji?&olZ, mfr&rmcC Fill 6^TF 
T»« 1 7 fC*t LT-rnfc*^ 5§S2 0 b tm&2 0 
AT*M?tl5I«A' im'P?Z£i\ lMfr2 2Btm 
2 2 A T?«£Stt*«« A' • Jb^^fcttifin-rS© 

t% mm.Ai,tmtL^\ m&Biz, mm20Bhm& 

2 2 BRtf^jg 2 0 A i:a* 2 2 A T*^StlS^ C 
[0127] 0104 li, S2 3*JI6fW<t)/^;l/Kffi* 



(136) 



1 1 -2 4 2 2 2 5 



jjVf0T*£5 o Si2 3$mm-Vl£. 0jfc©J:-3tC, CF 

a« i 6 icmm2 2 a tm& 2 0 A^^sicstt, cn 
KM k> jg-Tc, a itgm 2 0 a ©£{gij©«#4ffi t m& 
2 2 A<o^«o^B-pjHs«n, mmBimm2 0 a 

</\> 

[0128] cn*T?fc»lwufcHD8t0!I«, *3Srifttete 

ffi^-ffiffifSCfcK.fc'K <r©<fc5&fflj£fc:)SLrcL C 

© l c nic*fzm<D&ffi*mmLrcmmm*mw'tZo 

[0129] @105(t 4*M^©/<*;l*3B* 
^■fBT?&*>, (1) «»±ffiH*» (2) OY 
— Y' ©BrHH^-To ^©J:^, g&l 6t 1 7 

tcti^n^niattttogse 20Afc20B#Ht;e>yf- 

Tfgtfe>nT*5D> ??®2 0Ai:2 0B^MlRl-r?)ffiH 

^e»^br6LTe«stiTv>*o iv«i*.nfcf, 01 

0 2tc^Lfe«BSTf, B©««*#1lflC«< LTJSfcA, 
if A»M«{C Lfc fc©T-&3o 

[0 1 3 0] SS2 4S&8S09©/<*;Kk #Rt£, S*fS 

0, &.W£l±^Z.%i\,\ LfrU ^g2 0Afc2 0B^ 
Stt6nT^-6fci&, C*l*T?KraLfc*ailfll|OLCD 

H«©I^Ol/©&©#?#5n£©-??. ^OTNK* 

1 P S^fcit^TSiffTfeSo 02 7T*S4fiELfc<t;? 

?§ia 2 0 a 1 2 0 b«35#«, Eift*nsLnr»n« 
asgjs-rs©-??, 3>hvxh^is<-r§(c{i. §&S2 
0 a 1 2 0 Boap»*3B)t-rsc: fcjraas 

tfiSl/K •f-il-e, 01 0 5 fc^-f ?®g2 0 

Afc20B ttlMi 13 0X7 5>tffc«tt & nTV> 

5 0 ctiteJ:?), §§S2 0Ai:2 0B^WP^^fiT^ 

[0131] iS«Ba«0^6«, 5^20At20B 
©MfH*^<-r5ci:#Mt:bV''#, ^(Drabiatmm 

mm 1 3 ©isa^e 2 0 a 1 2 0 b *mw? %»&m& 

Bfgftlll Z<OWmK3&&2 0 Afc2 OB^Ktt 



[0 13 2] 010 g!2 4mmm(D^y 
*&ti£tZfflli*mm LT, 3 7?|p)©*I£l#14tf 

l c D/^^;i'*njg-ri,«jg^-r0T^-5 o acorns 

T-(i> 1 o©Hi$irtfc:. Pi;iiJ^©20©«#|nl©ElRj 

©«« t , 1 -3co*ffi^ifii^ErS)«««^^-r s <fc ? 
fc, ^E2 0 A £2 0 B£i8:tt£ 0 HCiU-a-©2o©;gS 
75"|S]©ElpI©i>BJg{i, 0 1 0 2\Z7H?£olz. 0 
A £ 2 0 B V? y f-f £ LTffig-T 3 C £ Ti&?Sc2 

n, i -o<Dmyj\ai(om^(Dmmt. 0105 t^-r * 5 

ggjg20 A£2 0 B^JSgLTEMf ZCtlC&t) 

[0 1 3 3] Jg2 4 3lS£0I|© < i;5&LCD{i, «f*tf, 

^Sicfffl^nio 08 7tc^LfcJ;^{c, Er&l^SiJ 
*ff toft V V ATjiS© L C DStf??g& if T*KlS]#fJ£ 

T'©js^j*ti+»fc(iv^^«:v\ m2 5mmm-eit, 

[0134] 0107 ^2 5mi&miCi3lf 

m^Tjk-rmx'^o, (1) a^^m^M.it^&<o 

Jg«*^U (2) {iWrffi0T'S^ o 0^©J:3{i:, l 
0©M^F«g-??, g§g 2 0 B ©ffig^rS^T^e 20 At 
OIBIHA<Jt!B:S»»*K*tSo 2^(rJ{cEIr]^ 

K><-r>©sij^«^L < t^, «ft*Mt«stWT»* 

5 0 0^©*^**3gtc-ri.ci:{c<fci9, ff^iiST-© 
^jiJS*^#Lrc:J;3{cM^.^o C©Jia^01O8 

*>e>0i 1 i*#s8LTUi^-rSo 
[0135] 0108^ mmfsmic&zi&gmmRzf. 

^tit'feSc ^g2 0 A i: 2 0 BOS? 1 . 5/im 

T% Mlt 1 0 /iinT\ ffi B B B «©^^{±3. 

5o ^e©— ^©TOd 1^20/jmtU ft&73©^Ri 

-rs 0 v 3 v©we^{fc^-^rc^f©, raeid 1 <Dmm 

t d 2©^©^iiJSi:^Ji^iHiJ^L/-Co 
[0 1 3 6] 01 0 9t±, ±i2©<fc5fcLT$l5£LfcJS 

^ji«©^«^-r^7-efe§o c©^7(i. 02 
o(c^Lfc*f*gi5^^ffiLfc i f,©{c*a^-ri.o 02^ 

eW&A^«fcd{c, FalRid 2*^<^i>t^oTJC£;« : «f 
HA^T-rsCt^^So 01 10© (1) MHt 

d 2^/^^-^i: LTGiUnw&*mt$*trcB$<Dmm 

m<£>mVk7si~?o 01 10© (2) It, Plid2^7 
^— * i: LfcttJE* 0 V^e, 3 V &c^{t£-etf:B$©>g)! 



(137) 



1 1-242225 



mcomt^To hi i ofr?>, mm<Dmmd2^^ 
< -r s <r t fc * t> , «f B»©is»j»e^^«fci»#*n 

ctia?), «*M4«MSTrSo hi i i© (O 

■57T?*t>» (2) «««©EGl£{fc*B8H*-*HT?* 
8.8liiO(l) (c9TJ:9(c, WHWUbtiSl 
*tO9 0%KlJi , r*ST?©^IB**>*S»^IBi:U d 
2*< 1 0 ^mO^fOt^SI^IB^T o n 1 , d2#2 
0 ii m<Df%<D*>m&V$M*T on 2, d2#3 0/im 
OR$04->fSiFWn«Ton 3frSfc, Ton 1 < T 
on2<Ton30ll^ 0 ££>£5&M;&£CS© 
tt, HI 1 I <D (2) |cjj?-9-j:9ic, «£E*SffJWftcB 
^CDjfi^»^ B H B (D*.^S^f4ffifcaiStcSB(&] LT33 

o, ssE^efinfcKattWifcfiitteEiSiiUT^s. 

-rs 0 coj:5»cLTni;#iftteEieii-r*K^'f^« 
^?Wo fet, 3SBt<:ifiv>BHwafcEiRi , rao 

[0 13 7] Hu3S«D<t'5fc, SltfcCDV A75"S©L C D 

mic%:z>(Dit$>mm-e<DfimmK-v3bz>o h 1 o 7 ic^s 

®r><K>mt-r2>o m%id2"<Dmmmmd2' 
af4^wsw*Wtt**-r*<o-e, iHd2"©»« 

So 

[0 13 8] J-X±<D<fc5tC, 3S2 5*G*W!V<*;bT?* 

tfimVfc&olZ&x.Z,, mi 1 2&, 812 6J!S60!l<a^ 
^-;HS)fi^-rHT'SSo H^©<fc5{C, m 2 6 ^fifiifiBJ 
fcfct^Tfi, g« 1 6, 1 7(Cg&g2 0A£2 0B£I£ 
fcf-y?"?KW\ *©±KW11 2t 1 3*»JW**. 
20Ai20 B©— #©»ffifcfcMI«**j«l,*l^ 

0At20 B©«®©Jg$£nT^Sf4ffi£«@;W&iSt 

£ ft T V ^f4ffiP^©ffi«T? it , ft A ti c ©$4® 

T4B»), ^sl««^{Cj&oTElRl-rS<OT% 
?ftTi/>*V^ffi#ia^O«l!t{c«fc«ElRl^lSl«, *w 
KiSElRtfriaai:— Brr« 0 

[0 13 9] -?□, ««©«J«SftT^3»M<0IBT 



7jiS)^s«:So zvrctb, £<Dmm<Dm&i±, m&zm 
to-rztnmimzm^Tmmcft^Tmfa-tZo eft 

y H^^>EiRj*^#eftSc 
[0 1 4 0] m 2 63tess«o/<*;i/fcftojBSf*a35rtt 

«rWU U $f->3 >*W B /^;l/<DU *-r— *>a > 
t |W| CtttlM? ;v A * Wafcii*© 3>h5XHcHt 
S*lftWtt*ISl 1 3^-Tc fc^imftlCt>rc-3Tl% 

J±tt 1 0 0jgj*T'£9, ;*«Ki*»3ft;fcCt*>*»-fr 
[0 14 1] JBl*Mffil«:^©F^-f>ffl«d¥ai:LT 

^m^ftfco Cft*4^X^-f :/jE«T#SL<ftV^fcP' 
U Ti8JI©ElRltf 
aft, JS^SaWFlTS/c&tl^ c tififtfr-Dtco 

«T-rso *KRiHts«2 7S!as«m ^cD=t-3& 
^-yti, — s©iiT'— sois^^e^m^tf^ 

^•e«*3jg*ftTV^:o fcT, HI 1 4T% 
1 i:TOm(i^ft^n-^<D<Sl 1 i:m! T*SS 0 4 

*\ SSftfcfgfilcSfti.S^tC'OV^Tti:*! 1 «— ST'^ 
So *fc, ^gCDS^htcOV^Tfc-ST-feofco 
[0 1 4 3] 01 1 5li, {£fflLfc^CD5^S73l4<D 
^g^1#tt^-rHT*feSo H^©<J:^{C, SMfiiS 
ifU^-r-^3^An*^^<4SC^*'«^So 
t, W (B) B*. m (G) * (R) I*0IT? 

[0 1 44] Hi 1 614, *ltW©^2 7HSS^lJ<D5ie 
/^->^-THT-feSo »2 7*at«n?ttx » (B) 
Blfll 3 B, B (G) II13G, * (R)lf 13R 
©&BiTC\ gSBO*lttBli;r**^ SSEfiDilllSSlin 
^S4S^B^^LTV^So *frWtC(im^, Blfl 3B 
-eiimj {c, GB^l 3GT*(±m 2 RBUl 3RT* 
(im 3 tcLTfeO, mj >m 2 >m 3 T'feSo 

[0 14 5] g&tomitilmtf'bZWSiZmiktttf&lf 



(138) 



#M¥ 1 1 -2 4 2 2 2 5 



i&g#fM#14fci:0l 1 5 <DmK> 01 1 6© 

fefc cfc o T i&HB^iij&f- 5 H© U 9 x— a > A n © 

[01461011 8«, *fW!©S52 8&ffi0!l©33B 
/W-y*^tH?J&5, SS2 8*K0fl-Cfci\ W (B) 
WRl 3B, 8 (G) HSU 3G, * (R) BK 1 3R 

*Sft*«lcLT^*o S&2 7lHiWfcWlire 

&So Hi I9it *»WO»2 9*Wffi|©g8i8/^*- 

>*itBt*s5o mzgrnasmva. &mmmas^ 

T, ggjg©HII*m*, ±«fcT«©y— h^X^f >lc 
{fim 2 JcLTVSo y-hMX^^f-^/W?^ 

F * -f 0 > C tiff «jj*afMMH;T 

$*TV>fco ^2 9HSIfi?iJT*«, y-F/^^-YMCifi 

B a pS^lpI±1-5. 3Se©l««l*»E< 
WJP4WffiTLTHK &&fc:i6, mw&<D&frtbitmm 

tDTSmtefcWZoft&^o 812 9maffl<D£5ti&S&/< 

[0 1 4 7] HI 2 HI 1 9©f!2 9*8S0IJ©^ 
fi/ < * - L jj*r BIT? 

s§» Bi2ia, *^cD^3 o nmm<Dmig&\*7ji 

tITfeS, 0^©cJ;?{c, £3 O^fi60>JT(4> 2§ig© 
W£*f***c£fbS-£TV>* 0 El 1 2 2t4^jg©iiS££: 
affc?«/£«W)HiiP«ffii:aiMS0H«0«<t*> Hi 

X hJt©H«©£fl:** il 24 te^iB©ii5£k:*f-f S 
Ptt?g©jIjl^©S{bS\ 0 1 2 5t43§S©iSf;*fC;ffr 

5 (imt 1 5 n m. -te;WPt4£j3. 5fjmi:U t^>*X 
h©ia££\. 1. 5 3 7/im, 1. 600(im, 2. 3 
0 9 9(im, 2. 44 86 ( imi:U SfeK&HTaiA* 

[0 14 8] C©«S«j^6, U5>XhftTO<aSfc**l 

iusctb*^ (5venw) s^fettiip-rso cn 



fcnsc mvm (msmmmm) wm&m amnio 

tot, 3>h^Xh (b»«/H»S) tt^iE*rK< 
&.Sf$ifffi:T-fS©T% 3^©»»fc LTtt»»EWB* 

[0149] v^rncus, f6B©af«*«ft«"&*c 

*(4\ RH^T'tt^g<DlS^^iS< L> Glf, Bit 

[0150] gse©K**"b;i/jPfcwi;***"e 

if *n L fc £ L T & -JSBE*^14 F«<T't5<:i:?: 
fil^Lfco tot, 38iB<DlS**» 01 2 6© (1) fc 
^r«fc9fc-tr;l/ffi:|W|l^ Xttii 2 6© (2) {ctjVT 

[0 15 1] il2 7lt 03 1 HMifiW©3«fi/<* — > 
^t"i"E?fe5 0 CCTfiHl 2 7<0 (1) tc^-Ti'p 

^e©iw®©ffl^*, {hma«« (m® tco^-r 

So ^3 lUSfe^jTtt, /^ftej^Hl 2 

7© (2) fc^-r«t , 5fcv^<'0*^ffl[*5l»5^Si:-r 

T\ **5-H3W5teT— 0 £^fb£-£Tfefi3Ht$: 

*. mwf, Ris*T{i7 i -/^0^#<, cii> 

BH^OJ(Ht?-r— /^ft 0*/Jn^ < Urc0> llirtlcfe 

»-Ptt-r-/<ft 0 < -T So 
[0 15 2] JW±HiJLfcJ:5K:* «. « 

^-Aft^H^fb^-^ScttCcfct). ^ScdEirI 

fcifi^j»*cfc««pniEfc**o 01 1 5tc^-r«t^{c, 

[0 15 3] ST, VATJSCOKStt^tttOV^TfBI* 



(139) 



ftfflsp- 1 1 -2 4 2 2 2 5 



(nSBKS) fcAH^tefifflBiSl (VA) #£©jRft«jj* 

BStCte, — 73CO»««MTti 9 OjS£077l6j{CSBlfilLT*5 
0, ^©W^ffi^ttOa^frlfcfcElSjLT*?), 9 

x^/l/ftftiLT-yi'X h-T**V *-*U&W©ST*«: 
ft (TN) *-K aasf^e-KtftSo 0 

129tt, TN*-Kfc«JB*r*— FtCfctfSU*?*-- 

favAn doKfucjtrrcffijtmft (aa*) ©«ft 
^•TB-e&So b^©*?^ isssT^r-KtATN* 

- KteJt^T«»©A n dfc»LT> «fe <3 &Hft&9&* 

[O154]01 3 Otis #fflk (R : 6 7 Onm, 
G:5 5 0nm. B : 4 5 0 nm) £331* S A n d©^ 

<t{c*f-rssja^5©^ft*^-rBi-efes 0 c©Ba>e, 

aaw!C*»t*liflW«^:fcft* A n d, tttt 5 5 
0 n m©&e{CttLTj§3!^# ! §;*:©A n dfcifoUg© 

j^s^assrs 4 5 0 n mictt-?%mm*t>m<%; 

fc„ ^©fci6ti:e*^{c*3ttSW«*ST N*— Victim 

§0 L#>U /W^^-f hfilS«rW5<-rSfct±!lW© 
Mfl^l^^f < -TSigSB^* 0 , /<*jl/©aUB*!H** 

^*J5< Lfc«-&{C(i, TNt- KKJt^T4 5 0 nm 
CO 1 5 5] -2k «!HBBI*C:*fSfei6fcfiMBa7^ 

ffi*BS7-f ;l/A©U ^x-S'a VfA^DT'fefil)!)^ 
D*#<*SfcV^IHI«#fcofc. *CT\ KI3 2U!fi{§ 
S*^-HlR©?KSe©JP3f*, |g»/«fffflAn 

f^as**fT^?£*&K:feai*jEL<«^-e*«:< &3<, 

CO 1 5 6] 0 1 3 Hi, ffiSS*±IH©3«©?SST- 
«*©ajfi*3!^»Sn*J:5K«[ftJi©A n d£8g5£L 



itSVA^Sei l c D^*;Wci5i^T«:. m&i&®m 

geoR**, ^e©rai^=&ir{c=fco 
rsftr*^ «e©»tt, Ks*Me-T?*n 
ar, §§e©^*^<*s{5ifjs^jga«3i<*s 0 ^ 
1 3 1 t% m&<Dj&&mm*2 5 m s t-tzic 

it, S&eXfiX U -y h©H«* % RH^-ea 2 0 ,t m 
fc, GH^-eti 2 5 11 mfc, BBS§-??fi 30(i mtci&g 

CO 1 5 7] Sfc. 0l3 2(i, gSBXtiXU >y h©P^ 
Rfc#*SMP*©£fl:*jK"f HT?*So 0 1 3 1 
£k g^EXtiX U *y h©Fi3$i£\ Rltfli 20/im 
{<:, GBig-eti2 5 (imic, BBiHl?f± 3 0 mlcf&t 

l ^etve nmamt 8 o %, 8 3. 3%. 8 

5. 7%lC&»K wn^KH^cs. fiU:<Z>j£**«' 

lt, ?g3 2$mwcit. #*7-BjR©sai*©** 
©*&8»ft*-ss<e\ mcfflnmttsi-r&ti o 

COl58]0l33ti,m3 23te86flf!l©/<*;b«Kt* 
ijVrB"efcS 0 0^©*otC> M75"©S«1 6^ 17 
IC, Rmm$Hftlt%:<, GWmfflftltO. 5 5/im©JP 
I?T% BBX##©j*£#l. 0 5 ^m©«it^7 1 * 

ttlLfCo M(C, ^20 A©^£&RWIR-Z?2. 4 5 /x 
mtc, GIItM. 9^m{Cs Bl^T'l. 4/tm{Cb 
/"Co MtCs ^e©mm«RBlK7*2 0 iimlC, GUT' 
2 5|imlC v BIIt'3 0 /imtcLfco S(c, BIf : 
GBf!S : RB*©ffi«J:b«r 1 : 1 . 0 3 : 1. 07i:L 
It. -T^:t>^B^ffi«^RB*>GB^>BB*©HSi: 
Lfc 0 

co 1 5 9] mmmi 1 it. T?vfr%kmm*mmi^ 

U^Xh*BBiT?l. 4 /t©J?i?{c^:^J;^ 

©±T\ MKBB[RlM«rm*L, 3. 6/im<0X^-^ 

?SA©aA^?fofc 0 C©«fc^{cLT. ?SSS©«? 
*V RHt?(i 5 . 7/imtC, Gi^T"(i4. 6/imtC. 
BIttt3. 6/imtC^So 

CO 1 6 0] 01 3 4(4, C FS«1 6lcm&*&l£ 
U TF TSt 1 7 ©BSIWi 1 3 £X U >y h 2 1 ^0 

fig 3 2 sas«©aaB0ii©/<*^n(Bs*^"rH?ft. 
ccD^mmr-it. cFSii6tc< RBiggp^ti^ 

<. GB^^til. 1 ftm©JP£T\ BB^SP^©* 

2 . l/i m©T^ U ;l/^«M©«ig^ 7 1 
fco : e©±fC^^Xh?rBB^T*l. 4/i©ff^fC^5 
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MtLfco cntCfcO, ^gcDi^i, RI1T*3. 5 
jimfc, G WMX* 2 . BB^"ei. 4 ji mfC 

&So ^S2 0Ai:XU>y hCDP^i, 
mlc, GmMT°2 5 /irntc, B®^-(?3 0 /*m(cLfCo 
B : G MM ' RBJ&OSSUt* 1 : 1 . 0 3:1. 
07 t Lfcc, 

[oi6i] &Lt(D£5icLTMftLrcm3 2mmmR 

I320nm) *(«nU lift 

#IrI (OJS-8 0JK) T?©ftB*«ISLfc. 

02 5 2tC^-To frfe, 02 5 2"e(i, £?3 2Hfig^ 

c o i 6 2 ] m 2 5 2 fre>##>5<fc ? tc x ^^ij i r-m. 
•ettttgatg< &sfcJ6, < 

U fi3g*^#<*S 0 CftfcttLT, Sg3 2HfiSM& 

< LTfc 0, Iffln^am^jgifi^it&fcffl 2 J: 0 f&T 
mm (fi^TR) ^^Tffi^g^tc&SJ^fclS^ 

QH&*TN*:-}!tj;2HcWZ><X*%% a RAJI 

So Mc, ^(Dftrf&lc-D^XWtm-tZo 
[0164] CFlfil 6&tfT F TSS 1 7 ©««S 1 
2, 1 3±K38S*»Bj«-rS»#fc:l4. ITOHT-mSi 

>->^-r s *is 0 c<Dj5mx*& 

tug, ajajoSEtRTffnso-px c«i7?ttKflB*#i»-r 

zmmtzm-etic^ ®.m<Dj:mx>mm?zmtimitm 

So 

CO 1 6 5] HI 3 5«, ^3 3*6g0!l©TFT»£© 

ffiffl-ra«swi**iffl Lxmtm<D&m*&f&?zrctb 
<Dmmx-&?>o c<onmvit. $f noting 



&L9um&T%>t>\ c (Dmzmvmz&i&mx'&tiis, 

^VtTFT^flM-rSo Hlftt, #K8#*f4 l^KU 
Or— */*X-7-f» T\ 6 5*¥t>*;I/ffi 

sbst, 6 §ftmttftmtz>rc*b<Dmmx\ 6 7# 

h5>yx*<0»fNreifc*o I T OWM 1 3£V-X 
*&«*-;Wc <fc 0 ftS D 

co 1 6 6] 0 i 3 gi3 3nmwx®ftLrcmm 
rtz-xom-v&i. (i) tf2i<Dmmftmmm*m 

So 0{£*5V^ 6 8 T'^-r^^gtc^g^ 

U 6 9^fflf^gi5^Cffl^-rSo 013 7(i, $3 411 

SfiflBjc^^^^siji^-rH-esSo $3 4^afitwe«u 

^•rsrciixTDSiifzr-^So ccommxit, s-ttft 
*myttz>rctb<DT f T3B)t**;wi7 0 ornate 
: z<D±ictmm£fi&f&-$n. stci towi 3*^^ 
^nso iiciii^Ms^ r-^/^x5-r>stf 

•TSA\ ^CDgP^2 0B^-To 

[0 167] ^13814, S3 4SIS6#IJT'ISftLfclie 

^$-y<omx&*) , co ^2oois(pi^sijffi^jg 

^•TSfc^it^cosFfT^^T^f), (2) rfMo 

So 0{C*5V>T, #ii§2 0BT'^tW»ffl 
S-TSo #MS^3 5(i, CSWIT'&So CS«i3 
5t±, ^"^^^^hU^X^LT^ffl-rSJ:^^, B* 
«H<DX-y^fC^T®t>*T<^Stf. ^2 0 Bfc«5* 

n^nx^^So cnt*. c swm3 5&mmmm (i t 

OWM) 1 3fC*fLTfeS«JE{C*S*\ |gS2 0B(C 

^tl*^Sfe46T*feSo 
[0 1 6 8] 01 3 $3 5HS6#JCD/S*/1/<DT F 

Ta«*s^-rsxs^-r0T'feSo (1) tc^-rj; 

3tc, f5Xl« 1 7±tcy-h«®3 l*/^->x 
>?"fSo S iNxB40, 7^1/77^1)3 

>(a-Si)B7 2. S i Nxl6 5*mK&mt 
So fife, (2) tc^-rJ:9^, SiNxl6 55:f+ 
>^^ffiSJK©SP^©*«:^LT a - S ii7 2 $71 
IC, n + a-S ilfc, -r-^/^X^ 
V-X4K h'W>4 2(Cffl^-TST i /A 1 

X V-Z4 1, KW>4 2lcffiS-rsgP^©*^ 

tJ;5lci7f>n§„ (4) ©«tefc> 

4 3(Cffl^-rSS i NxM« ife^tc^s^ap^ 



(141) 



mmW- 1 1 -2 4 2 2 2 5 



S«l 7C0*ffi$TX>y^i/^-r^ o C©H5, ra^rfcv 
l fcBSRSSii:<Dn^^^ h 

5« MIC I TOtiMMLT/^->z>?L, 
■Mil 3 fcfl^dcTS 0 ftoT> m&tDMZteS i N 
x!4 0J:I^fiii4 3©SJfc&So 

coi69]iai40{i, m3 5mmM<D/^)\/<Dm& 

iNxMX7fym^fC> S iNxl4 0«±I 

4 3©JP£T*;iSSo Bl 1 4 1 «, 313 6 ^09©^*;!/ 
©TFTS**«flsT3Ig*3S-rHT?&S. (1){C 
^■TJ;3tc, 7±(cy— h«@3 i£A£ 

-y-^TSo ?JtK, ITOtii^MLT/^- 
>->^U ffllgU^l 3^fiSc-T5o (2) tc^-r* 
•5tC, S iNx!4 0, Tt^rXJ/iJn^ (a-S 
i)i7Z. S iNxI6 5^HCMt5, M(C, S 
i N x m 6 5 >*;l/««il©»#<D#*»LT a 

-S ii7 2lt'X7fi'm= HtC, n + a-S i 
imMtSo (3) lC7jk?£olC, -^g^gp^s 

a^gsc*Bs-r*a5»4 0B*ssLTH*«iai 3©* 

ffi*-Z?x-y^->^-r-S>o (4) {C^-T^'ptc, x— 

V-X4K KWV4 2{Cffl^-T§T i / 
A 1/T l»*JgJSRU 7^— ^AX5-T>, V-X4 

->-v^-TSo fit, 5*-*r/ra^>\ v-x4 

1 > KWy4 2m^tLTn + o-S ifTlt 
o-Sil7 2*l7fym. (5) ©<£5lC, « 
^fill4 3tcfB^-rSS i NxMM, fft8ti:& 
£&»$fcfttfggSteffi3'rsa5$M 3 B, 4 0 B^SL 
TIllll 3 0ifJT'l'yf>yt5 0 

[0 17 0] 1X±, TFTSil 7flJO^E20BOS 

(±, ^ffifcJ:SIE|p]Mi&JO^|6li:^egiJ5)-TcDSWtJ:<fc 

c«ee*to<j3:d» <^*$>s r«t#*j fcnparnss 

[017130142 ti, «feJb©S§«*©ff£i:$Se 
DC«BEO**?©H«*^-rBn?«?)» (l)tf^© 

§8«**-ry577f*o» (2) «wtf*®jp* d fcffl 



So ^itEl*0$£2 2feWti*:-eftO, 014 2© (2) 

K^-r^tc, ?§ecDiU?^SiiiBiR)^2 2tDfn* ,? »§« 

ttOJl^dlcfflSt-So 014 2© (l) lzm-?£o 

d©Jt*n{c#oTS©Dc«E^iiia-rs 0 

T, 01 4 2© (2) fc*tt®B2 0flE)W4)-p«#fif# 

imazi,wii\ etui, 09 5©^i 8nsg0!i©j;a 

^L^rV^^fTSo 

[o 1 7 2] 0 1 4 3«, S3 7nmm<Dm&mm*7K 

■THTfct)* (1) {4^2 O©f4M0T^O; (2) 
fi»T®0T?^5o 0^©<fc^C. ?£®2 0«7 /im©*I 
U ±S©®# 5 ii mmmX\ S?^l~l. 5 fi 

VS. C©??»7X«:. IlA^umKTT'feS. 01 
4 4« % JJBOWBft^^fSSSSB (CFifii) © 

ffo»*s?rH-e**. (i) ©<fc5ic, itom©m 

IMS 1 2 #»tfSftfc#5X»fi*iJfc»"r So ( 2 ) 
-^LTUyxhl3 5 1^Mt5 0 (3) ©£5 

^e^©si5^st>*^©gp^S3i-rsvx^/^ 
~>3 5 2^»^-&TS) , e-rso ctizmmLz 

(4) tc^-TJ;^^e2 OAl^fc Htc^-^-T 
* . ^2 0 WlRiKl LT, ( 5 ) tc^-T <fc 3 tcfjlBtf 

[0 17 3] ±8B©«t5KLT«i8KlWBJa:^*»J«b 

Sffi{c<£D^®DC«jE£S!l£Lfci:CS (DC : 3 
V, AC : 2. 5 V, ia*5 0° C, D C SHjnUWIB 1 0 
#) , «f|&ft&£jft L t± 0 . 0 9 V 0 , 

?SittB^^dcLTV^V^«^-(Cf±0. 2 5Vt'6o 
fco CO«k5K?8BDC«£E«HS«*n*©T?. flSStt 
«:WB«IC< <&So 

[0 17 4] jBJ^yttggjBft^oftffiteSttKElft 

KotHBiaftoeete/hs < ^s ^«sfflgp»©^ffltc« 

LTttElSjL4<**ci:jWi**t>fc, tot, 5?E© 

tltett-aTElft-rSo 01 4 5(i, »3 8£ffi0g<B£jB' 
«fit%^-r0-eSS. S3 8^SSfiflJT'{=:. TFTS«fiiJ 
©7. 5 /imi|S©3§^2 0 BCTC fI3 ptm©J?»© 
jfV^^taWfeo Mtc, gg^2 0B©"F(c, ^nAtt© 
jS)^3 4«:SttTV>So e:©«t3*^fi2 0 B«, S 

3 7mmmtmmco?j&v$iftT*%z 0 ig3 s^ss^j© 
5ie«3tT^e d c mizzmfe Lrctgmiz. o . io v 

[0 1 7 5] S3 8HSfifi»l©^S«ife{±^ 0^©*3 
fc> «JEftlBiiP^{cr8©gp^i??gS^ : ?^a«(c^m^ 

^iRiicEisi-ar-r. sa:EiPitt*^frs<ii;*^s^> 

3dbW3 4*W"P>nT<^S©T\ C©g|5«-©ElnlS« 
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liBl 4 6© (1) K^-rtKftBfffiJ&R^LT^*. L 

i 4 6 co (2) teS^«k3*JBttte:£ft:S"efco Hi 4 

15 0' CJ^±tc±tfTfe»f[S^co^tlJ^ 
±©^fl:fcj:/h£frofco 
[0176] k>*Xh^200' CT?*fcj8l,fc©tt» U 
v>X h ©Bfffi}gtt*^ffc$-&S«nKSiJCDfiSa:SS^ 

ftjoa (i 3 5°c4o^) ^ffofcrcttT'tiiBiRi^cojg 
[oi 77] cns-estwtfc 

je#*?ai* cs/uyao mtvrct>\ wjxhnmmr: 

«© uvx b t>m e & © t jgfrttSo ?!#©&«•? 

[0 17 8] 3&g;fc J S R?±fflT F T^tHffcSiJHR C- 

13 54 iJO#S?a7 * hl/5?X h L/T^-T * 

srrtaT&So 0149© (i) c^-r«to{c % s^i 

6, 1 7©±fc«;&7— ^-fA/^-rtX^'fvaEjWB 
MtC I T01I1 2, 1 3*^^?tl5 0 *<D 
±^iE2 0Ai:2 0B«?n, ^20Ai:20 
B ft I T OWE 12,13 ±(c£iSEfflilt 2 2 CO 

ftS^Wtl.o LfrU ^S2OAi:2OB07=i-h 

x\ H8co (2) Kjjvr mfi-gtifcmmmmm 

<Dttn*lZV^TL3i\,\ $*mz 0 A£ 2 0 BcogffitC 



fc 0 ^3 9^ssfif!iTHi, cicoia^Frga^^-rso 

[0 1 7 9] Sf!3 9 SttEAltiDttft&gg 
[0 1 8 0] 01 5 Ofi, ^3 9HSgWc*5tt5^fi© 

Sf^^©-0ij^iKw-rsHt?^o, Mtsaa^^ffl-r 
%mx&& 0 si5o© (i) ic7jk-?&?ic, mm (c 
(DWr&itmmnmi 3x*&zt>\ nmmm\ 2 xt>& 

V\> ) 13 ±tc±iB©-7 * h h ^rffl ^rs&e 2 0 
SrflMfSo 09*«, ^2 0 It. «1 Ofim, 

1. 5 iim<Dxb^^f^.X'$>^> a cn^T^—jimm 
LxmmitmmmcTZo c<DmiR* / £m<D-77X-?T 
^^^-x^mmm^mmmt^. como&f^x 

vr^^v^SaatciO, 015 0© (2) (CTjVTJ;-? 

♦)> SBi6j«©{±c^{±sce.-r, 01 50© (3) ©* 
#© v;i/^ k ^ > v a 73 s t mmo 7v -fe X T-XS^r. 

[0 18 1] MtMSt LTti, ffiKtyy7'y»'^ 

(cb 1 5 1 © ( 1 ) icTjk-rz o icmmcmm2 1 1 *m 

t55lf>yn- 52 1 0-e5lf^^LfcO> (2) fc. 
^•TJ;^tc|HIO©^i)n-5 2 1 3^g2 0A^fi!c? 

n/cS^tcffLo^ n-7 2 1 3©Eja%e^-r§77 

[0 1 8 2] 01 5 2ti, 5§S«®©SiSE[6lii©»«- 

7* h wx bxm 1 5 0 £iBitat©^ig2 o^fig-r 

&Z0%&L±<Dffl%Xl 000mj/cm 2 ©M*f« 

0. a«at«8iB±oattnEiRiii<o»»te3trs»*itt 
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if, £S©£fflfcBraiRlIljWej£*ns. a 
Ht©T7i/^- F ^ > v A^sS ifoyn-bX'pig^ 
ili6So LT?#S*ird£il^jj^B«, IElo)Ui©«: 

**oaft*^-r^57"P*«o 01 5 3© (1) 
BfiR JS&tB it C * ^ £ ©HflW&j^f ^ 5 ^ T*» 
5. S£*MS<D?feKf£ 2 0 0 n m«T©B#*raf5!&"?i& t> , 

?nvL±<D it&.m%immibX'h^\ £ 
re mnmcDmmtfi 2 0 0 n mWT©«pfct4» 1000 

mj/cm 2 ©R8*fMT(i C £ «fg£ < & o fc„ 0 
1 5 3 <D (2) 'f±, ifcS#2 0 0 nmJ-XT©^»* 1 
OOOmJ/cm 2 JSMW*«f©«JRMIEfc«i;#*i: 

«MM^t^77i?s«„ BgRKAttrevvBtt-ei*. 

HSIjlJS 2 0 %U±.<DimX\ 1 000mJ/cm 2 « 

[0 18 3] «g#2 0 OnmOTro^i^J* 
±C©x*<>vu VJSMtBBOBK:* 

•5tcLTtxfcV>o EiftMfflMBttic£ftB0> 
raWWrtonsoTf, RtiB4)ftBttJ:tfft£«:J:S& 

[0 18 4] El^lJiKOB^Mic. i/^yiJvfV 

^fflLtA+-9-^f;l/y^7> (HMDS) *B*f 

cnic9MasttfflLTaBeiOT*&Arr«. c 

/io HMD S©B=btKcN-;*?-;l/lfaD K> 
(NMP) ^M^J-rS.t^fcL.Tfe.fcV^o SIC, gflHB 
lSlM<DBlgiJ«rmM*nfcNMP35tH^rtt?fT'5 J; o lc L 
Tfe, ^©SBfc£BKAM£Btflc$JJt'?£«. & 
43, SBBfa«©raj^fcB^SJS».li:LTH:, C© 

[oi85]0i54B, ^3 9nm.micisvz&m<D 

(1) ©£5tC, BStfO. 5ftmJ6tT07;P5-^©« 
ft?3 5 745~20 %BAS*fcsl«S>SH8Jfctt«B 



(l^>*Xh) 3 5 5^ ISl 2±fcM?fj-f3o (2) 
(3) <O£5ft3&B20Aft<f§5tlS. C©3&g20A 

[o i8 6] ±m<omx^(DmmcoiH\a^:^<-r^ic 
it, u~>*x h i,cmxT^TjV3.-r<DWSL^<DWi^mfm 
z*t2»&&tf&z>ti\ TfrSij-oimiLTcDm-ertp 20% 

/<*-yxj/$r-e£*<fc*o SI 5 5&, ?£jg©affi 

[0 187] 0155O (1) £0*5K, fil^O. 5 
/imJXT©7;l/5^©BS?3 5 7**£jMM£t?SA 
Lfc#P«yfitt«B*B« 1 2±K!Wrr«. MIC 

(2) ©<fc-5lc, ftOSffiCWXh^LT, 
gP^JS)t-rS*hTX^3 5 8*«fl!l/r»ttU 3^ 
^rfSo Ctlfcj;t)*;hvx^3 5 8lctHfc-?%>%f&lc 

(3) <D£o&mi&2 0 AW# e,*l£„ C©?&g2 0A 

jr**u hi 5 4coeu«tosBBEiPiB*^-r5%a-<D 
Btittj^— Bi«i±-rs. 

[0 1 8 8] H 1 5 6(i, BSmcfcO^fiOBBIClHI 

tt, BS 1 2 ©SflgfC h 3 6 0 LfeB. T 

;^tOtfi?3 6 l*»*LTl/^h3 6 0O«I 

fcs >x>dffntf, (2) oj;'?^® 

2 0 AjWSn*. Ctl*«c^tltf, ^SjG2 o Avm 
®fc»i, T;l/5-^<DBie?3 6 i*^ftUfc0, 
tOBB^S 6 1 jtfBltB-SfcfttfSftfSOTN D3fi 

[0 1 8 9] H 1 5 7tt, ^3 9j|fi60»Jfc:felt5|gecD 

wtty;m<D-m*mmir&mx'3c>t). $mmn*&mz 
^xmrnizma^mm-^mx^c ^2o*Mt 

§l/^XKi, mtf, PGMEA (^nlfi/^Un 
-^y^^l/X-T-zl/T-tr-^-h) !S:H©fflaB©»<p 
LftiWlit- ftH-pB**tl« 0 ^©±T'6 0° C 

hfpicit*mv>mm-hm-?x^z>o cnm^s 

[0 19 0] @ 1 5 8T»«»TfiS-r±5fc:. * 

')-yt-y>rtt* 1 0^WTI$o< 0 2 0 0° C3; 
T*±MS^ ^(DUmim 5^raiX±^pLfc^, 10 
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^mmmx-it 200° c©*yh h±ic«MLr 

1 O^AP^-T^o C<DB$ N SfficDM*^2 0 0° 

-e±#-ri»ofc^ 1 ^g-r^o 1 o^fim 

LTSigCIt„ C(D<fe^(C, t^n^-rs^, 015 7 
CO (1) Ocfc^tcU^XhrtCD^iJ^jKiLTrtWc^ 
3 6 2*^i;§ 0 6 2(4, 01 5 7 CD (2) CD 

<fc 5 fc, %g2 0 cD«®fr6^Wc±f2*%tti£ftS 0 
Ccr>^C^ecO«®{C^)a*3 6 3jWpJ«*tU Bfi^ 

[0 19 1] «OUfciS3^LfeU^Xh*»*Wte 

#x (ijgsij* tcjgfp-r s cot, sps^^fco^tt^ii-ro 

i:fc, l^XMc 1 2 0 — 2 0 0° Cig«-Z?»fofc-rSi|g 
SzKWX hi^J*flm*-*^fc#ft*H*LTt> «fc 

»Lfc->U *y;l/*aAtTt»J:V\ cnfc4;9, ftiM 
U *y;l/*>6»iLT^« JffiWXH: 2f X tfjRffl * 

tc-r S c f: fc «fc o T &38£05Bfc:£K£iqilt)WBj£l, 

i^ss. 01 5 9 it. m3 sxttMoj:* 
s^e*fiFssij<o^ffi*gvrBi"e**o 0159© 

(1) fcjjVTcfcSk:, v-Y^nu^Xco^^ffiffl^tx 
gLTiSt§„ C<D7* M^XHi, ftcDM*^ 

mm. (<-«—*) as, Cfigftiffcio-'^*— >— > 

£9. gSS^WtlT (2) {c^f <fc 
•5(C&S 0 CtllcSfiElftil2 2*»ff-rtH*, (3) 

fc^-r^tc, ococfj^g|5^A,-c?v^co-c?aii: 

£ftl!2 2 ^^?te««?ti*o 25ig 36 5fc266 

Mm, ^gco^Pil /i mfC^S £^(C/^— >^>^L 
fco 18 0" CT'10^63 0^H-^L 

tco cntCtO, 2OCO^e^l6-a-LT01 5 9CD 

(2) oi^ta^fe. ^— ^0«NB%W»-rs«i4:fc 
£9> »rS©J£K*H#6nfco ^3 6 5^2 6 6^ 
iff^^O. 5 fimfrf. 5 /im, 4>g#«2 jimt^ib 1 0 p 
"Z?, RaPH^O. 5 /im^?.5 /zmCDSEB"c?&*U4" 2OC0 

fcfSi:, -fed/* QiHMe>j*£) IcEVU JKA£& 



e<OfflR8*5 /tmJJLhk-rst, 2 o<OS?je%Bfra-£-t± 
*©«1tU<, 0. 5 ^mKTEtS^WKl*^ 

[0 1 9 33 JULh, If? 3 9*HMic:&fr«a»0ElMI 

u^x hcps e-r, Baao»ttK:gsB«}B«-p * s <& cd 

So Cco*mcjS^-rSW*4t LTt4, 7*M/^X 
J f»UVMM*fcHteJ:tK SfficoatK (MS) *^TfllTf* 

So 

[0 19 4] JM±»H8bfc«t3te v If! 3 9Safifln?l4, 
^ieaffiK:Eifiiil*^j«*n*V'«4:v^*ls»*l»ih 

fle*, #w*©M©aK)-%aja-r ssinjttfc £ s n > h 

^XhcofftT^:KFih-rSfci6, ^H^co^jagpfcv^f* 

1 6 0(4, ^9y^ThU^Xft»^fc8«flflj07^;l/ 
«Jfi*^f077feS o 0^(O<tofC 

(C F) Sffil 6cO±tCf4RGBM^CWJ55LTR (U 
7F) 7^;W3 9R, G » 7-c;^39 

G, B (y;l/-) 7-f;W3 9BA«m ^co±(c 

I TOtll 2*^JSS*XSo MtC ^RGBiii*<0% 
»»»fc^yfThU^X3 4*^J«*n*o TFT 
WS. 1 7 fC(4, I T omm 1 3 fc^tc^— ^;U5-f 

y-h/^X^-T>, ^Sl/>(4T FT*f3 3jW&S 
?tl5 0 2«r<OS«l 6t 1 7£0^(C(4, iMEAASflW 

^ens„ 

[0 1 9 5] 0 1 6 1 (4, *^WC0^4 OllfifiWI©/^ 
/HM^t0T*fe>3, 0 1 6 2(4^4 OJISS0IJCOH* 

R7^^3 9R, G7-i-;W3 9G, WB7^;W 
3 9B*'CFSSl 6±{C^*tlTV^S„ H16 1T* 
(40^LTV^V^ % 016 2 ICTsk-fZ o (c, mi Hiffi 
flfl©*B><*^-eKfrfcEftfflWH©g8iE2 0 A*^C F 

i 6 icmmtnx^^o c<Dm&2 o Mtmymco 
#»T^t?.nT^s 0 ^BiBojBfflawcttgae 7 7 am 

lt?>tlTfe9, C<05IEX7.fejS) , d14W^-e^5>nT*3 
0, 777^Vh'J^XJ:LTait5 0 foT, fit* 
0JCD J; o t , 7777Vh'J^X3 4 *&f$.-t S&®(4 
ilcDy^>y^-7hU^XtLT^tg-rS^7 7 
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co j; o &wntt&*mm-r cfiu 6 v^tim 

©77 7^v h 'J ^XMlg?t< C t^T'tlo & 
*5> 7 8 te, #Bfg©TF T£Dg|5^T% ggjE7 

[0 19 6] fcfc, il 6 1 f{±, C F*&fflljl 6 tC^ 
620 A t 7 7*«tj-CV&#, ^S7_7_Xtt|ge2 0 

Ai:XX®W75f*TFTS«i 7ffiltcfaitTt,«tv> 0 c 
nfcJ:9, CFSISffliJl 6tTFTI«l 7©&5r)^b 

Ifi 0 ^btifiOiPS 0 fcfRWWfc IpLLS^S c t tfX 
t5» CFiSl 6«c7^'y^vHJ^X;&i2tt/c:t§ 
£\ TFTISl7<DITOtll3i:, CFII16 

fcLTVSo -?&t>l5, TFTlfil T fHPjCO I TOli 
I3«fc»>, 5—1 O/imgjSrtffiJ^-F^-y^vhU* 
X^S-5<fc3(cLTV>S 0 TFTlil 7MC91E7 7 
R50^t>-a-XWC<};5K»^S^^v>rc46 

/1*/l/©Bf&ftVh£<ftn«:fcSSir, "T^t^ 

tttfj^wi&bPsisH, *£<&s 0 mar, *nss 

fi»JT*{i, Bi»© I TO«B©tJ1£*N«8 0 |tm, ij&2 4 

o n m<Dmm.itm^rcb\ ftxttx&ms, s^m-r 

~D<D-?—is>*t&rcib, i70/im, 1230/imCO 
HSPlc&O, BHi©lfflPffi«H± 1 6 100(im 2 KiS: 
So cWc^LT, *H*«n?(i» BHt©IIHPffi«fi 1 
9 200/tm 2 T*&D, MQ*ttfl£*2r5K<Ot& 1 . 2<g 
tajr#^tx5o *>U c«D/^^;i/©2fg©/S^a©7 :r t' 

X/Lz-ffcttltf, liC0^ffilii4 0ftm, |&1 2 0 

ft mt^ o % tJe*^ns-e*nfcfB*©MpffiW4 330 

0/im 2 fcfc») s *Sy6M^Sn(fBlg<0BflPBD«« 4 
8 00/xm 2 $J1. 5flgfc:3c#£tlSC£:f;::G: 

[0 19 7] 0 1 6 3&, gS4 l^SS^JcDy^>y^Vh 
'J^X (BM) CQ/S* — y^^tifSS, Btij£©<fc? 

DS 0 ^©fc46, =i^h?Xhte£*fa±TZ>rciblciZ 
fc«^l*6n*««, 814 lUSSWiu 



©a$#*r7^<y*VhU*X (BM) TfJgJtrSo 
[0 19 8] fiu5litDJ;5K, T F T&tf-tr/l/flHS^/SX 
5 -f > f: ©^^©iin^ SEW S ft 46 B M 3 4 
ffifflSnS*\ fg4 l*»«1?t4ilfl!)BMftK^-rya 

s» ta 1 6 4 a, g?4 1 nsg0ijo/^;i/(o»f®0-e^ 

S„ 0^©<fc'5fc:, ^g20A^20B, TFT 3 3, 
Rtf^X^-YV (cld-eiiy-h/^X^-OS l©#-# 

^snr^So ) t-tfvnmi 3t.<Dffl§ncttisvxB 

M3 4*^t6nTV^So 

[0 1 9 9] 0 1 6 5«u S4 2g|fiB0B©Bik'S*— > 
T'&So 8£**^, St^Bfg£(I:fSfIE73f£i:U MS? 

zymmmmm*. m^mM<Dm^\ e v m 1 / 2 -rn 
TSH^j-rs^i/^E^»enTv^o #7-$ejis^ 

«HfcW#rS3«©H*l 3B» 1 

3 g, 1 3rt*i mcQi]^-ffimm*&i&-?%o &mm 

BJEfi»lci&WVlb*1tibs 1 M 3 ©g#j&©i§^fc: 

rBoT^yif^cjffi^si^tc-rso ccDj;^fc, mm 

[0200] yacmitzm* 3HssfiBj«, Eiqiftdfpffi 
to^xti^ 4 0 nggfiajcD^ ^nh'jnt lths 
ti-rs^g 7 7 ^-x^— » j: Lrfijffl-rsgiMgij-efe 

So 01 8{c&^Lfc<fc'5t;:, 2tfcOQ»RKOffif8 (-b 

/wio *m^ffi(c-rsfc46, x^— fj-^ffiffl^nso h 

1 6 6(i, t«3f5^J(i:*5ttS/^;l/«ifi^-rET'^t), 

B*©^wgi5^fcx^— ^4 5*w«sn, *z>im%m 

JTC-feSo 

[0 2 0 1 ] m 1 6 7 am 4 3^#j<D/^/Mtjs&^ 
th-p* d> ( 1 ) *ssg 4 3mmm<D/^vmm^ 

(2) te*(Dm&m*ifi? 0 016 7© (1) lC7n-?£ 

fom%Mj£?2>o £<Dmr*t,t, gg&i 9^t f t 

S&l 7«fCJBfigLTV^S^ CF«1 6ilJfc^L 
Tfc<fcV\, COi^tfllfig-rSiltfc X^— 9-* 

tatts«es*^<&s. **5. z(Dm&7_9<D&ftia± 
(-fe;i/«^gp^) izwtmmmcfflm%i<, mem 

^jg 7_9_(ijg) l 614*^-rS«^T'^-rS^S{4^ < , 

[0 202] 0167© (1) te*Lfc»4 3^E8M»JT? 
tt, ^S7 9T-b;l/ff^r^LTt^c^ &m<DBf8m 
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icttstmrnm-zzo mi emmm<Dmxmmic^^v 
itmttLrcmm. &i>B<Dti5y*a±o. i /im«rt 
icmmx z , c © i^<.)\s-v& nti* mvfv amc mmic ft 

i\ 01 67© (2) fcavrg^ttcoisaiHM* 

#»*Sfca&<D#|jBre**. 016 7© (2) <D^&m 

xiz, ^mjLo*Biit-T&mm(DWcx^-- 9-4 5*m 

IKDm&mVlt, X^— y-tf^fmX'3b%>£^o%i4 3* 

;&£*i-T fc-fe;wp;fc«j£-e# 3 i: ^ •? £18 
til 6 7 CO (2) ©Jg^<*;l/««f^Lfc«*, -tr/1/ 

±fciBg-T S fee. fc»TA*/WfcI@T*X'*-- 9" 

*awurs<eai«<a:<x ^n-trxtiitzraLftix, 
[0203] 0168^4 3mmM<Dmmm*7ik?m 

T&K), (1) »B1 6 7© (1) ©S?4 3HSSWc*5 

fc©T% (2) Itmi 6 7(0 (2) CQ^8 0^ j&ft 
tt<P*ffl-gfE-3fcggiB8 2 LfcfeOT$5, Hu2!©<fc 
3iC, 01 6 7© (1 ) i: (2) fC&I^T, g&g7 931 

[0204] @169tl43 Hfi£01J©^0!l$:^-f 0 
X>tbK>. 3£iffi8_3£rC FSffil 6tC, g&B8 4%T F T 

xf : £<Dm.Bm£mvx$>?> 0 M4 zfmmikTSzv^B 

l^Stf, KlSHWSflffl©^®, 01 6 2©?gfi2 

[0 2 0 5] ®c, ^4 OJISI0IJ, ^4 3Hfi6MRtfSiI 

mmmxm 4 3 mmm(D^mm< D^m 77, 79-8 

4£> aBtttt©*r»T», *I*©TFT»», t"ft*D 
^ 816 2 ©»{%## 7 8 T*jfctm&tC<Dfrm&1r 
i» suailiOcfc ^ tc, VA (Vertically Aligned) 75^© 

t T jftx^ti » i: A, if HMfc 
ftg>ftt/ MDT\ T F T©^#©#;&igft14©«}flgT*$S 
tr\ HiUJSiagP© KW>/W, y- WSX±te{igtt 

[0 2 0 6] W.4 Zmm\X\t. 757^VFU^XIC 



ci:f<:ft£ 0 X^— 9-©i«&;S:g§g©ft^l§£-©>fe;W? 
ic^Kni:, ^ia±£©3X^-+r©fc#>-fe/WiE# 
mS©ffi<fc ftS<, Htc. — bm^-aLXTc/^jV 

*©s^©»*Hr;w»**:* < ft o , a^t?6 a £©fi3 

[0 2 0 7] 01 7 0(i, ^4 4HSfi#fl©A^;P«ii^ 
^•tmX& K> s ( 1 ) tfHa^iETtu© T F T£& 1 7 
S\ (2) 3WB*ltT»OCF»El 6^> (3) tfm. 
^iCTfc^ffi^-To 01 7 0© (1) Rtf (2) (c^ 
^tlTV^.t-ptC. C F»fil 6©til 2©±{C«§§ 
S20 A A^j£?tU ££MEftIt 2 2 ^fiSc^tlT 

^0, t f TSfii 7©*«ii 3<D±iazmm2 0 B3b^ 

20At2OB!t IBICiS^l /imX\ s^fomfrZJl 

©^^^■^^^^.^©^^MCfcS n mT*fe§ 0 
0 1 7 0 © ( 1 ) (C^-TJ; 9 {c, T F T»g 1 7 tcX^ 
— 9 8 5^r 1 5 0 — 3 0 0i/mm 2 Ifffc^-TSo CF 

mm. i 6 tc^»§a«B§{c <t o ->-?v^mm. tfti 

«1 7{CCftS»3-a-t3-ar5o (3) tC^-T<fc^tCs x^— 
■9-8 5(ife§a^-Z?S§e2 0 B©±Xt*2 0 A©T{cffl 
W?Z 0 C ommit, ^20Afc20B ©gB#©®« 

©^mc^-r?.«ij^T'feSo (3) o«o»-e*ntf. §^ 

SE2 0 B©±X(i2 0 A©TfcffiB-rSX-^— y-fcggig 
©»*Tf-fe;l/JH3b^JI#JSn*. ^S20At20 
©gi5^{Cfe§X^— 94 5«-b;^{c^Sbftv^iSX 
^— 9-££3o ?§g20At20 BT-fe;l/P*^J^n 
§fca6. -b;H?^ma©<it c tf)^<^5ctti{StA, 
E*V\> /^^;U©ffiffl^^^S©g|5^-^©X^ 

« ft < , ?§egi5^(c t> ft x^— v~imig&>M-<Dmftic 

®Wi L T fe j?iSX^— 9"(C ft ^, fctt X*& o 

[0208] 0171 « s x^— wmfimmt-tfrm 

<Dm&&7fi-tmX2bZ> 0 X^— 9-©tSjflJ^jS«r 10 0 — 
5 0 Oil/mm 2 fc-TtUf, -tr;I/j»t4 4 /x m± 0. 5 /i 

^K«^fS-fe;J/JP<0tf 5 tx^— 9-©ftStfp®JS©*l£ 
*g*^r0 1 7 2_tc^-To C©^S^p., ftfpmfitf 1 5 
O^B/mrn 2 WTT'li, ita^fcJsrLTtf fctffg^L^f 
<, 3 0 0i/mm 2 iX±T'{4, tC»LTC??> 
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■hm^L^-r^c ftoT. nmsetm so~3oo<@ 

/mm 2 ^SJST'fe^o 

[0209] ^ll*^/^;i/<DSat:D@T\ '(■x-y'&pf- 

[0 2 10] ^©fc#K CtlSTOSttWWTfBMBUfeK 

©T% SM^i^r^?*;^— rt/X#©5*<05^#te 
«~5< €>©-?&£<> *5***IH*M-*i:, *Stex*;l«F 
©fg^gpti©^©^^®^ ^JWfSnfetSmk^St 

AU Sffix^;l/^iiA-rSo 
fc^*V^>©*tg^^Wr 3 <fc 5 fc&3 0 «^MR«ItK 

[021 i] ^*>«*fiBZj**rrs»»i:LT»i* -y 
u#y;k h^if*^e,nTv>s 0 

Rt> o ©^ *>*mm? zctnuc 
ntvxit. mi 7 3(c^^^ci;^^^7^>x 

— r;l/-f>, 0 17 4 tc<t^ie«r^-r<fc 3 U 72 v K 

-r * >*j»av*- s c i: a l k w * >*«is-r 



[0 2 12] ^SU^hT, «7. 5 (im, ig^tf 
1 . 5 /i, ggeiHcomMW i 5 fi m©2gfi5U*J8«U 

f^Lfc/^;l/T^W©-r^->gBJSRtf 2 0 OBfRgffiffiL 
fcf£©^*>gBg »tpc) %SiJ^Lfci^S%0 2 5 
3 (C^To 0 2 5 3 (Cfc^T. mCX'ltl 5 0 0 m J © 

mftt&zmMLs mDvitt?^? vx-fvi^o. sa 
K^mti*\mm£\sT7fr* 0 ®mmciz. o. ihz 

£01 0 VOHgli&SrSlflnU j»ew©ffl«»4 5 o • Cf 

fru 2oo^p^cD'i'^>ma[(4 s jaa*fTt>ftv>w 
[0213] *fc. sen»*jia«bfet»©i:M&«ra!* 

£14 0HSS#Jt?{4> 6 
[0 2 14] BU^<D«t'5(i:, ^*©Xg?rfiJfflLTC F 

s«i 6(cg^e/^-y^)ST^ti{4\ fffcaxe^ 

^fijfflLTCFS«i 6 ic$$&/i# ->*mf&? znm 
mx°&z>o lai 7 5(4, ^4 5mnmv>c Fa«©«3ts 
*mrmx*$>z> 0 hi 7 5© (i) {c^-r«t-5(c > ^4 
sjwwee, c f»s 1 6<D±iz*^-7^>iz®m 

(C F^fli) 3 9 R £ 3 9 G (ffitc 3 9 B) 

ffi§lC^^->5 0A^«L, ^CD±{CIT0 (3 
W«fiB) 1 2 ^r^t-^o txtDttmz 

[0 2 15] 017 5© (2) (4, ^4 5HS6^J©C F 

iisawe, ms©{ig{c??e^-v5 0B^fi!c-r 

^©ft, CF»flg3 9Rt3 9G^fig-rn{4*, ^ 
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c tim i t o mwm®) i 2^Eg-rso 

CO 2 1 6] Iff 4 5HSSPO«ifiT^n^ C FSffiCD 

»4 6«a«o/<*;wiHi4wtHT?*5. m4 6mm 
mx'it, cFmmi 6<Dmm<Dmm%>, cf 

«fl§39R, 39G, 3 9BW7-^7h'J^X3 4 
O*^B<0«»»C^Se5 0*«J«U TFT1I17K 
ttC<0«HfB©*IHK:g8jB2 OB^fig-TSo ffioT« 
CF1I1 6-e#B*flO«*B©WlnI'r*— »©a±fc 

■r TFT»RoiBJRo*i&(«f5Stecfl!)^8ie 

Sfe* C FStSl 6T»*BJROJilfB©-r^TOia±te 
«t -5^^ — ©•e, TF T«ffil 7fcfct, jS% 

[02i7]^4 emmmco'^frmmv&nii. 
c FafficDfliieo^j*3iwrs 0 0i77a->e>0i82 

t±, M4 6X1MOC FifiOWMW^tHTfti. 
01 77© (1) T*(i, C F»flM3 9R£3 9GOIIBK 
^'^Vh'J^X (BM) 3 4*&ttS1>©-C, BM 
3 4*CF*HH<fc!>J»<*JSU f <D±fc I T Oil 1 
2^rffM-r§c BM3 4cDgfl##g®g£&£o £<D*§£- 
fc, BM3 4t4»»4^-e^*rSCi:*<fl[*bVo 
[02 1 8] HI 77CO (2) T*t±, C FSfil 2CD± 

39R, 3 9 G-e*^-7-i';l/^^:}gfi!cbfc^ M^C 
Ftfflg3 9 R -ffgSE 7 0«MU MtClT0W&12 
*Mt5o 0 1 7 8® (1) CFIS1 2<D± 

£&S&£7?S?V , >BM3 4%J&£U ^CD±fC C FltfUM 
3 9R S 3 9G-e*7-7-r;l/^^fi!cLrd^ BM3 

4Mcf wmvutemm* m \svm.fattcKmsti 
zmm-vmmi 1 stc i toih 2*&i$, 

■?%o col*, 01 7 7 cd (l) tram;:, ¥fflffc*t 

[0219] 0178© (2) C FMl 2CD± 

fc^fi©ff*»©BM3 4*««!a:K7»JBfi8U B M 3 
4teM«:S<fc3fc:C F4Sf|]g3 9R, 3 9Gf*7-7-f 
Jl/**»J*Lfe|fc MlZl TOtll 2^fig-T§ 0 B 
M 3 4 Klfi&S C FffiJ!g©g|5^5ie{z:&So 017 9 
© (1) CFlfil 2CD±&C&Jg&ifT*»^BM 

3 4SMU =t<D±.\CC VWmZ 9R4Mim 
C FSJ8M3 9 Rtfi&5J;?{cC Fffifli3 9G^fig 
U ma TOflffil 2*Btft?2>o CFWBtfS&S 
as^A^SfiSfcarS. ^je<DgP#fCttBM3 4#&9, ft 

£jIi®£-fc»:&^cr>-C\ ^■fncoti'y-y << foz—mmtf 

[O22O]0179CD(2) Tit. 0 1 7 7cD (1) 



T\ Tffl{fc*r7 1 h C Fil3 9 R, 3 9 G CD — SP^fi 
KZ&oW&m-Zo ¥tHfc#7 1 tC fffifMOMteZ 
»##3$Bfc r&2> 0 c tile <fc 0 , ¥i§fc*t 7 l %2EigcD 
ie?«-*T'»<T*#So ix±©«jfii±, gseo±jci t 

So 

[0 2 2 1] 018 OT'ti, C Fit 1 61CC FiI3 

9R, 3 9 Gt'*7-7-c /^^mmvrum, JEIC I T 

Omm 1 2 *»J*U *©±fc B M 3 4 T*gg©*7&3c;f 
So COi^fellttiipLft^. 01 8 1 CD (1) 7? 
ti\ C Fill 6(C»V^BM3 4%Bf$.Lrc<£, I TO 
W12 4MU ^CD±£C FW3 9R, 3 9GT* 

*5-:7-frt/**JBj0i-rSo ^cd^, CF8JHI3 9R, 

3 9 G^MfeT^frSo CcDt§£-fclS«Jf JtaLfc 

[0 2 2 21 01 8 1CD (2) C FSi 1 6fC» 

V^BM3 4^^Lfc^ CF«tljg3 9R, 3 9GT«* 
5-^-c;l/^?:^L, Mfci TOlil 2ft»jAU 

^cD±tcTaft:«T'^e5 o E^jgfig-r^o 0 1 8 2© 

( 1 ) C FS« 1 6 tC I T Omm 1 2 £J£fi!cL;fc 

f£> ^cD±(CC FffiSM3 9R, 3 9GT*A7-7^;W 
&J8«U B M 3 4 T'^fi^Slc'f § 0 

[0 2 2 3] 0 1 8 2CD (2) C F§i 1 6 iCM 

V^BM3 4%J&£Lfcf£, *<0±ICC F«TJjg3 9 R, 3 
9GT>!J7-7^;WSMU ¥Ift»5 0 Ftffi% 
¥-miC-tZ> 0 *-cd±}CI TOtll 2^figL. IfcB 
M3 4£rJ£fiEU ^i:t"5 0 01 8 3i:01 8 4&, 

m4 7mmmiasit^^^-y^)v^ ccf) s^cdsi 

JgXS^Itt^-r§07?^f.o CCDC Fgjgti, H^<-rv 
[0 2 2 4] 01 8 3CD (1) tC^-TiolC, ^7X1 

«i 6^*-rso yuc (2) tc^-r<totc, 

(B^flg : ^/n^ MiCB-7001 ) 3 9 B * ^ 1 . 3 /i 
mi*t5o (3) fc^-riptc, 0^cDJ;9a:> , * h 
vx^3 7 O^fiOTL/c^* h Uy^7^j*teJ:0, 
(B) MMSH. BMgi5St>*S§S2 0 ACDg|5^{CB 
»M*J|gJ«f*. (4) icstiaic, WFI 

yjfozmmm (.Rmm : *±/^y kkcr-7ooi ) 3 9 

R' «T^flJL. 7* h7X^3 7 1 ^fflLfc^* h U 
V777*mc£K>lsv H (R) a^S15. BMgPRt>*^ 
jg2 0 AcDS15^tCR©)3i^m-r§ 0 H(C> (5) IC^ 

•ri^tc, ^fv-ymy^ov^mmm (g«hb:*±/n 

yhSCG-7001 ) 3 9G' *^flJL, 7*hVX^3 7 

(G) jB^gP, BMg|5Rd : l§e2 0 AcDgP^(cG«Sg^ 
MtSo BUKDXStCkt), B, G, RCD^-H^gptc 
(»§*7-7^V? (C F) «»**-»JStt, B 
M§i5ST>*^e 2 0 A JC (i B , G R If R cD«flg^ 3 BS^: 
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B^WtHfUSJl (Bjx^ia:HP-1009) %Xtf>3-#- 
T*#*J1. 5 Mm^PU 2 3 0° C T^T' 1 B$H 
^Xh^y^Lftf^ I TO^VX^X/^-y^fC 
J:t)^cfli-r§c. *lc, (6) fc^-rjc-Mc. m&XVM 
U~>"X h (*M)S{kii:CFPR-BKP)^Xk!yn-^-T*^I 
1. 0~1. 5/irai«, 7°'J^-^U #^X®& 
1 6©HBDfr£C F^flB^raLT, 3 6 5 nmCDifeg£ 
§tf»^1 0 00mj/cm 2 SftTSo B, GR 
tt'R©1SJ!it^3JK&ofcg|5#{4, ^n^Mjl^A^ffi 
©3%nc< £><T{gV^-£\ Kft©liffifCjiL&V\, ^ 

MSP3 4Rtf3gjg2 0 AtfBl8.Zft%<DT\ 2 3 0° C 

IH(6]^2 2£flMLT, CF«SAW3. 
[0 2 2 5] 01 8 5J4, ±IB<D4'5f;:LT»ftLfc:C 
F*«l 6tTFTiIl 7^ft5»3^-&T^Lfcfg 
I/^;l/OliIiT^5o T FTSffil 7 fete, H^-T 
>M«iJ^S^ LT, 1 3 fCXU >y h 2 1 ttmif 

5»nT*5«3, ^©±{C{4gSffift)Si2 2#»fi££*lT^ 

So mmm^ 4 0 «4, y- hummer* y^vumm 

T-feSo jgftAS&g&gfcfrJCte, BM3 4£B, 

GRt>"R©3g©«fligtfM&oT33'X ig^ttti^l? 

gfc, CFSS1 6O??g2 0Ai:TFTl«l 
7 ©X U v V 2 1 tf?£ll©iEft£#«iJU 

[0 2 2 6] lX±IBf3 L fc 4 5 tc, m 4 7 nMMX'lt, 
C Fa«©F^-YV^$iJ^|§Tfe5^2 0 AMBM 

3 4 £rff^f s «*»c , z/mK*ft o ssm$n. 

0AMBM34 ©JBj&CgiSWilK: & 0, n X h AMS 

K&£fc®mr^3*TV>3#^tttel^X h 
So $fc x Jg4 7iaBWt»«, ?§e2 0AMBM3 4 

[0 2 2 7] SB 4 7SISS«T»14, C FSffitCBMfc^C 

V&Zc 0 1 8 6(4, tg4 SUfigflMcfcttSC F*K© 

tiigxe^^-r^^T-^?), 1a 1 8 7 f*i«4 smmm 



S*aTBM3&g3 8 l%Bf$.-f%, 0 #fC, ¥iH{fcf4-l2^f 
01 8 6© (1) iC^f.fc'Mc. IT0I12M 
Mb, ±fB«DMfe^^b->*X h 3 8 O^eJtSE©^. 
fiBJ*J4"#}2. 0/im~2. 5jtmMt5 0 f(0±T*f 

mmye^rmm-r^ctK^^, 01 86© (2) <o<t 

5*:, BM^g38 10±{CBMl/^Xh380^1fe 
fc/^;W#en5o BM3gjg3 8 1 4:BMU^Xh3 
8 OcDM^TBM^^-To 

[0 2 2 9] CCDiS&C FSffi^TFTSS^afiO^- 
*3-£T0 1 8 7 O ( 1) fc^T * 5 =8:><*7l/*«fpr 
So 018 7© (2) (4, (1) 

0T*&t), BMk>*Xh3 80(4TFTS«1 7 tcg$4 
LTfctK BM^3 8 1 t BMl^X h 3 8 O©^ 

?mfom<Dmm*mig.i>T^2> 0 -r&t^v Bumu3 

8 1 tBMl/i/*X h 3 8 0#X^— 

V<S 0 

[0 2 3 0] W±KrebfcJ:5t, IS 4 8 3tttffl|-Zfl4, 

±, BMtfX^°— 9-©SiiJ^fe-rfca6X^— 
S&RtffcV*. ^r*3, ^4 8||fiS0ljT'l4> ^->*Sl/->*X 
h^if LTfflS^fci [c B M 

©T'feS5ie^ X^— 9-<£>®#*-rS<DT\ IS4 7^ 

[023 1]^C, ^4 8^SS^IJT'C F«Bg^afefcg§ 
©3 8 1 BMkLT*mt2.m*WiWT2>o 
0 1 8 8 tt N ^4 8St£6tfiRltc43»j-« C F»«©SaigXe 

£!8fui-rs0"£&*^ 0 1 8 9 f4ig4 8mmm<D/^^ 

«ifi^-T0T*feSo 1188© (1) tc^-TJ;5fc, 
B M©gp#£ C F «HB^ 3 «MaTtt*S i: A, ifSJl L 

*v^ig3 8 i ^fig-rso (2) ^-r<fc9 
±ia©sw 3 PS{fc®)B*xt!>3-^— T*m. 5. 

limMHil,, 2 3 0° CtlWXh^- ^ Lfcft> 
ITOU 2*Bf$.?2, B MIC (3) lCj5Vr«fc3&<:, 
#S^IUJ?X h (->^W7r- ^ — X htt«i:SC-181 
l)**?ll. 0~1. 5/imi«U 7!J^-^7* 
MJ V ?7 7 ^ r£lC j; D^jg 2 0A*Mt5 o B, G 
RtfR©C F^fll^3g«fefc^e3 8 1 it. «*Bfc 
A,HSJaL^t/^©T?BM^LT^ffl-rS 0 ilCi^tcL 
T^fiScLfcC Flfil 6?TFTlfl 6hX^— Ht4 

5^LTPfit)-&te^Sc:i:ti:4;0x 018 9©4^* 

[0 2 3 2] 1^4 7^1»?., IS4 g^SfifiRjT 8 ^ C 
F»»*«*aTBM***r*«!l*WlfiLfe^ 
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mmx-fr io«cf mm, mttmc it b mm* b m 
[o 2 3 3] m 1 9 o«, ms onmmictsifzc f« 

ffi£D«)SXS^I!iB^-r§iaT'fet), 019 1 tifg5 on 

*6<5ij£D/u-;n«ji%^iaTfe5o 01 9 o^-r 

ic, *7Xlfil 6±tc, R, G («±^>h?±^:CR- 
7001 .CC-7001) CD 2 &<D C F mBi^^fig^. MSBS 
ftttifJil (S±^>httS:CB-7001) ^rXtf>3-^- 

^ISiecOfBJ;^ 36 5nm©iSfi 
tf£tsmftMZ3 0 OmJ/cm 2 MftU T;lo!j>JSl 
(S±^>h?±ffi:CD)T-^L. 2 3 0° CcD*- 
T^T* 1 mm#X b^~W2>o I T Om*f& 

Kb, scsiKBEipj^^-rso -r&t^ R, GO 

C FffiBMA^^^nTV^gP^WctiBMflgA^^^ 
ticl£% 0 Ur>X, BM^fiScLTjfift-TSj&g 
Cife5g|5^{C(±Rs GCOC Frnm^BfilLtel^olZL 

[0 234] 01910(1) iCyn-rXolZ. JiftTS 
! f5S©$5;W7-l'>3 K 320g|5#- , £\ TFTOg& 
»tcBMi:LTB»H§3 9 B*^fig$nS 0 ft*, 01 

9io(2)ii, (i) <DMmom&ft*m±Lrc®-e 
^o^ofc. ^gi^-rc F«7tea5 (Bit 

HB) 3 8 2£DipI%, TFTlfil 7©/U7^>3 K 
3 2«i|iI{C2^(DSffi^ri£f3^-t5-ar§^FT-^>®^a 

[0 2 3 5]i5 ommmxit, -mc&ytwimoig, 

h, i SSOjgiiPP;^ Bffiffi>R«flM>G^T*fe«fc 
46BlSBi^S^}cmfi!cLrc*\ &ftJgSOil5V> (Rttfi 
0'>&<T£^) CFfE i&fti&ftjSjl^OiS^CF 

[0 2 3 6] @19 2li, 215 1HS60!|OC FSfiOi 
161 6 0_b£:£JSJ«OBM3 4£flMU -?"0±fCCF 

cnit>itLT, immmvit. i toicikbm 
sis i nsswcfc^-ni, ctis-esawL 
rc^sg^jco<t a tc, ^7xis i 6 ±.tc c f mm 39^ 



*^LTtj;v>o *ic» sre&i To^i 2*mm 

U ^O±O0^O^#£ffi)\yg£3 8 3SrJg/&-rS 0 0! 

I TOil 2^rVX^^/rLT0. 1 /x mgJgX 
/^*U -=eo±{;:ig)fl8iJf i;LTC r^0. lpmS 

js»r s 0 set* wtmmoiMc^JT. v*m-£ 1 . 

5 /i mSJKXfc? >3— hS&^OMflJ^ffiT'i^— tC^flJ 

*f?V\ SHU 3 8 3^fi!c-r§o iSft§t3 8 3tiC r 
T?*«ttT?*»K IT0I12 fcOSattiiiflt,**^ 

m$.±masif2>i tou 2offi£v&{g<-r3£: 

^•5$»*#&5o &*5, ITOIl 2^«S3 8 3© 

arffit**tt«\ itou 2<ojsrk«, 7--;nrs 
mmzftw rm*f$m-?z>*\ ms imm&mt. 
iT0ii2ic rmtDigmit-mwft-emmLTft? 

[0237] hi 9 3&, mmmoc FlSO^ 

Bm?Z7r<tWeibZ> 0 01 93© (1) -^(i. 3O0C 
F«flg*JgfigLrc^, C F«HgO*Wg|5OS|{cSiJc0^flg 
3 8 4*J&aLfc±T?, I TOIl 2ilJg^M3 8 2* 
WLtl^. 0 1 9 3 CO (2) 0 1 9 0-QMm 

vrdms ommmtmmic 2oocF»sg3 9Ri:3 

9G£*fiScLfc:^ B«flM^ 1 . f 

mmyth, s«LT¥ffl*affi*»«bfc. ^o±tc i 

T0U2 &J8Klt3 8 3%««-r*o 
C F»<0*®*^a-efe5fci6, I T0i©lr«A%<' 
MK»R^f*tefe*t* ITOIl 2cogm*{6< 

[0 2 3 8] »«I3 8 3©T<D8tJ3M3 8 4Xli 

39Bt lt, Eimm<r><&^m&mm*mm?titf. m 

3 OTcOffifll 3 8 4 Xti 3 9 B t LT, ^Jl^cO^SV^S 
[0 2 3 9] 0 1 9 3C0 (2) cO«iiT*fen(i\ 

c F«j)ii3 4 B^fig-r^^c/^-vr-^y-rs^ 
3xhfe{gjaT*#s„ 01 9 4 a, m5 immm<D&& 

^C46^S«coJl?^SiJSiI-r 5X^- C t 

m.Lrcmim±icx^— 9-4 5tf&&-$tiz„ cttic& 
[0 2 4 0] 0 1 9 5 it. ms 1 nss^jo^jg^ijcoc f 

IS^T, I TOIl 2(CC r«IL, fOifcl/yx 
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Tt-T 3 B#(C > K ^ ZsMfc&m t LT||< ^liEOgP^ & 

c fi«i 6iat^^^ymm^mtLr@i< 

^tefflLT, HI 9 GcDZotem^'^fctf^mZtt 

[0 2 4 i]^47 mmmrj: zvmwLrcj: o C F 
mw. 1 6 T-ti, c f m^mm l rc&, rtv ;M8jjig& z 
(Dw-mitm^m^LxmM^w-micLrcm i t omcom. 

nfA/ev>3 0 h>y^=i-hlRbT*1ll 2%^-r§ 

/Vy*«#|p]{cf|*tttf&;5fc46, FcD¥tI&g|5# 
tcfil TOIS;^ C tt<<DfC*fLT, 3-C F©HtD?a& 
cDgfl#t«u I TOS*^C#l/^TLf % CCDfc&b, 
mZHD^fticit^Tc I TOMt«Jpa^:gi5^(D I TOI 

[0 2 4 2] £<Drz#>. C FS*5±{CgittIElRjJM$« 

(^-?) ^Tos-ecorafcEipDKc^tnrv^sjggij 

i?f<Dgp#fre>C FitcAO^o AO^fc^M 

ftfc£K>mfam<D®m<Dc Fm^\(DX0^mtm±x^ 

[0 2 4 3] H2 5 4S, fg5 1 S8S£0!I<D^0IJ<D C F 

m^m^m^mtrnx^^ (o a, h^^n- 

hML<DCFm&T*3b0, RGBCD&C F^A^fig? 
tl, ^WgP^OTtliJg^S 4*^^t$tlT*3t), ± 
fc:f4WMcDI T0I1 2*^fig?nTU^,> (2) <D 
i ? t> ^->*7* h 1/->*X h 3 8 9 ^l*t5o (3) 

cD£5ic ^7Xii(Di*^^s*i»L, mm-? 

%>t. (4) £D<fc5}Cj&ftM3 4CDgP^C^iE3 9 Otf 

JfM^n^o 3&g3 9 0t4> SiSBH^©m^{i:«r§ 
S'JcDC FS^coaA^rE5±-r^ 0 Jgfc* ffl^iiTenfc: 
tttt. BlgO%Wtc|5ttP>n/c:CFa«ffliJcD^e2 0A 

[0244] ^m(Dm^ B m^mm(D/^^mm 

^g^TSo Hi 9 7(4, *%W^?gSS^S*{£ffl 

Lrm§h<Dmx&t), hi 9 8itccDWts,(Dmi&^:mr 



HT*&3<, 0198 (cjjrT J: 3 tc, «As<*;L/ 10 0C 
(4«^ffil 1 l#&t>* CttST-g^Lfc^dfclf^ 

«><*/H 0 0<D^6{C(4. ftjgil 1 4£, ftjgl 1 4 
fr6<DM91ft;&$£i^*;M 1 0%— ^c^-r^^tc 

-rsfcfew^'i' 1 1 3^igtt?>nTt/^o 

[0 2 4 5] HI 9 7tC^-r<fcotC, C(DiiffiT{4, ^ 
7nX5V~yi 1 OfD^^leiCpI^c^oTfcOv ffl 

^MiLT^ffl-i?f5 0 Ccorc46tc, 4 5jgJ^±M 

ttfcct^m-r?.x-<>y^^ttenT«5D> cox 

^ -y ^cD^^ffl LTlStScDfV X7W i: LXm^ 
#fir?2)\ $McDy^X:/W£LT^£tT?rt^} 
0^§«t3lC%r3TV^„ £CD<fc 5 o 

C<Dfci6cD&ffi{4J2:<»£*rrv^cDT% Cl7 
(4UiW?:«RS-rSo 
[0 2 4 6] *^<D^«^»^<l£0<t5^:lip a pt 

a^«f4A^^^T't>lSv>3i/ hco^^pg 
iS^Se-T 5 c t * < Hx. § Tc&b c <D J; 3 &P>g)H#£ 1^. 

hi 9 7 (D^d^mffaXitmTjmmcDm^yjcDm 
[0247] ctvzxmmvrcmmMTte. mfytziit 

LT4O<D9 0° •f-Z>J56L<Dm&Z>mWt±tLT2'Z> 

B2l»I^9 0 o -rO73ffi(DS^«4OC0®^(C^SiJLfc» 

©T% 12|fiKD73lRl^V^-rn(CagSLTfe#tP I gffl{4^i; 
*l/->„ e>Rl4x H4 6tc^-T??^^^->^iB®lc*tL 

thi 9 9<d (1) ic7n?£oicmmLrcm&. m^tt 
gmcRfLzmmz. fe^73iPii:±T73iRiwc8o° u 

±X&%rctb, ®1&LXmig' 4 lZ->tfm<D£;<D£olz. 
[0 2 4 8] Ctl£*fLT. BHIrI^ 18 0° TjffitDS^: 

T^l^tS^LV^Wtt^iMSftWfrKtt, H 1 9 
9 CD (2) fC^-rJc^fC ^^^->^iSffi(C^<D 
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[0 2 4 9] &fc, 4:^OflEA^SEBOaGetxe(C 
{*, 0 2 0 OfC^-T^SfC, lfi©iJt^Ig5 0 k y 

- Kma^figis 502, nfMfiHHB*j£E6 5 o 

3, jS?#gtXg5 0 4, S11MIS5 0 5, mm 

mmmm.j:m5 o 6, Rtfes^-cxes o 8<Dmx-n 

MI§5 0 6 ©ST?, 2§gffi?$H§5 0 7 %Ktt5„ 

[0250] 0201 {c^-r±3ic mmmmxmts 

l/->*XhMlg5 1 1 i:, WL/ik>'Xh?Mt 
-5^U^-^X@5 1 2t, 3SB©a5»*»"rJ:5fc:» 

*Rft*-rs3S«xa5 i 4^, »:3fc3®&&*j«-f*# 
xh^-^ig2 1 5t«jnso ft i mmmz-mm 

[0 2 5 1] FW^Jfgi LT?S#£»f 
^cfc{3:(3fPCXgT^Tfrft3# s , WSICXD >y h%Jg 

j«"rs«^Kj4, 0200 {Dmmnmm-f&xm 5 o 6 
mar iv»©7f, 2m&mxm 507 &&&& < 

^t-rS<lfct>T#So 02 0 2(4, flfSWJT^jg^* 

->%jgfig-r§^ffi%^-r0Tfe^„ 0202^^ 

Kg6 0 4tcflML, cn*«OTi:i*fcrttS**an-;l/ 

6 0 3CDmmcmjg.-rz>o fsmitr-^^xu—fveo 

5, K^#n->l/6 0 6RXfmmX7—^6 0 2 fcSIft 

LtifitSo mm&tim# u -r 5 KanKMttrev x 

^6 0 7t7-7^Xa-;l/6 0 5±{CjgT^n2. 

F^^n-;l/6 0 6(c<t •)3l*#t**+lT7':iy* 
xn-;b6 0 5±fcJS-teBHS*u MPjS^n^fli® 

?K«fljS6 o 4tc«g^n, afig6 o AcoamcmM-z 
ti5 0 cos, «jj«!S:ifoiaa*fT5o flStefcH/h*/^ 

[0 2 5 2] #tfc, ±TS«%BfiO-&t)ti-fc:S«D, ffiA 
^*;i^o«fiottXjafl!*llwt5, 01 8T'i8H)lL 
fcJzotc, «S^*/l/©»WiTI8T, CFlStT 
FTSfi*ll!i»)^fe», i&H^aX-TStf, VAI 
TFT 7a i£<D LCD H:-fe;WfW» < , X©B* IBW 

S < ^E^lSttS fci6®.P B aXcDB#fia#ft < , 



So 

[0 2 5 3] 02 0 3ii, II-l'>i ? i;!'->3>aAg 

6 1 8*mML. timm<Dn&tf>-76 2 0 

;i/ 1 0 0 rt*a«ELTa»3yax*n» < -rs„ »«□ 

[0254] mimmmvit. 01 sic^-rj^fc m 

S2 0 (iM&tfcT*, /S*;l> 1 0 OflDRHlteW&tffiRite: 

j^oTv^fc ^tDfctb, m^mxni 02a, ^2 

0(cSiS^A^;I/O®a{cS^, ItPl 0 3(iaAP 

1 0 2^tf(bn&<DhKttm<r>mmz.mirc a mm 

fC, 02 0 4© (1) RXf (2) [C^rT^tC, S&£2 
OtfiMSlttT*, M*/M OOOjSHteTfrft^flRHCjtra 

Tv^«-&(c(i, ma,<D&Xn 1 0 2ti, 5^2 otcS 
it«:/1^;KDS2I(ciait, #NKP 1 0 3 &&XP 1 0 2 

V\> Sfc, 02 0 5{C^-r<t^t, 5§^2 0*^>*y-lfy 

T'fe5«^t>, bso&xq i o 2f4, mu2 onum 
%Jsfaic&\£%i'^)i<Djmcmtf. 0206 tc^-r j; ? 

K, J*»a 1 0 3BitAP 1 0 2tfmVt>rL%<D£fctt 

[0255] cc-e, ^©axfmc^tfiix-r&c 

HBLT^ft. L^L, jH»oaXP(«fieteH:«i^J8: 
v>ft46citDgi5^c^ra^iiXLTv^T tfga-T § il i: 

^BT*«, 02 0 7(c^-r<fe3{c, «^ffi«El 2li:7 
7 7^7h'J^X3 4 CO^ffliJcoaXP 1 0 lfcfiSKfc* 

si2o«ris^, ccoaw^ffefliffloiix^ifta-e** 

[0256] cnn-e®,murc&oic, mmEixsm^ 
x u <y h ^ if© -< vmmmzm^* v at?^£d?s 
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ieti 7tcsi([Bift)iB*^j«bfca, -fiommc* 

-73 (CX^— 9-4 5, flWTfcS/— 0 
LTBS «»*aXUT/^;l/*8lffLfe. 
<D*S*, # U >IS©flg 7 0 0(i, MJkXf&VB 
(■fcrt^-v y 7) J: D > M*^/£tf 1 5 /i mft (c 
/£#<X b2:v&«tfli7 0 OWWLTO. 5 

~ 2 mmOWHT?«ai^Jfi!lc *sa^^ft*nB*&6n 

fee 

[0 2 5 8] #W!rU*2&Mm7 0 OO^t^^ft 
9fC^-To /«*/V±-pO. 3mraft«rt©afJ^hT?$ 

tit, E2 1 1 te7&-tm&mm<Dmmmf&(DMm.&.Wi 

^ffl5llHW<::feV>T, 1 x l O 9 , 9. 1X1 

o 10 , 9. ixi o 11 , 9. i x i o l2 ajDm&<Dm~& 
mctitz m$hWK<D WUtftt* ctoe., ffiAofi 

Boast bwrts 1 ~6 0 H z 3 
[o 2 5 9] 02 1 i ^02 i 2t±, mgkmmtfimz 

fiHSLT^SttflRfcSl^LT, S1tl^9. 1 x 1 0 *° 
9. lxio 11 , 9. 1 x l 0 12 Q©f -Bfi 

So &*5, ##i:LT, BlSiai^*^PfiEf S«*<Ofif!l 

mmmmaziz£A;£m5-L%;\,\ i2i2ii« 02 1 

ffiASSitf 2 ffiJ-X±{6^ £ x 6 0 H z T-H L#JbWtfl& 
#>SC tft^frSo 
[0 2 6 0] fcl±©Cfc*»& % *U*U*>3HWWJ|[ 

jst «t t) gsw 2 ~ 3 tifiET-r ztmmcfrzct im 
-*t. y*->wi>$>zmmcAtirc:&, 

^■/utT* 1/10 0 os*Tfjtafit*MfiSft«"pr*c 

C0261] Jtuioctfrs, ^y^u^vsMWB^ft 
i®©rgA»£r*;l/tt;T- 1/100 ottTtc^tu*, SS 



JWTtcfSfcfciu «tft/<*Jl/*«3M-** U — A 
(*l©# U * 1^* >$MBJft&j*<D#tt l^;l/*±EO U 
^McmLfc^U-ySfc-rSi&gtf&So Sfc, ffl 

So 

[0 2 6 2]H±, F^^>«flB^Sl?«ta©Ertl*» 

m-r s v Att<Dm£km7jk>^)\'<D$zMmic-3^Twtw 

S„ ^(C, 05 5tSLfc<fc'5& 1 HfgrtTi&Jl©lB(nJ 
73lB]^LV^flJ^T*4^fiJ-rS V A2fSG©«B»aiK* 

McmLfctiLmm? ■< fr^w&hwmvmmzmi 
-rso 

[0 2 6 3] 02 1 3«> V A^cD^S^^/VtDS* 
fllfi!c^-r0^So 0 2 1 Z\z.7f<$&*)^ 2ft©8 
«0±teJBjaLfc««l 2 t 1 3<OMK«tft*»3W* 

m^z.m&-z>2fa<omm&.\ 1 1 1 s^ibs-tso c 

»«1 2£TS1£l 3(D7V!yif<V>Jjfo* 1 8 0° Sft 
(ift1£l 1 i: 1 5<D©lRffi{C^LT4 5° £&-T 
<t 5 K Lfc V A73^©^ b b b*^/^*;VZ?SSo d©^g 
{C*5V^T, /^^;l/^i68 0° $T*(Dfee>»*S73ffi^5> 
mrc^©^|3 >h7Xh ft^0 2 1 4 (c, 8 PgiSiBK) 
I9(CPKM£IE«£1:S«A1R««H2 1 5 tc^-To cti 
^©Sea^^O 0 , 9 0\ 180\ 2 7 0° OTjfi 

^TPglSjg*^ C S c i: 

[0 2 6 4] 021 6tc^-r<fe^^, 05 stc^-rj;^ 

^S^^-^*^fig?nfc2fe©^ B 3 B »ffi9 1 i: 9 2 

5f3yh7Xhft»^2 l 7(c, 8JBMBtti$K:RI- 
PSe%^CSffl^«ig^02 1 8tc^-r o CtlT*«, 

$ 9&#lt^&v^^;lSo 

[0 2 6 5] *mSA«, fMR3p8-4 1 9 2 6^, ^ 
ft*«teW©»!i:-rS««¥9 - 2 9 4 5 5^Rt>*# 
ISB¥8-2 5 9 8 7 2*fT\ 5 tf >^tc<t OiElRl^iiJ^ 
tlSVA73S©ffiHl*^»C*5V>T, (5itiM7^;l/A 

[0266] j-xt. wmtcwfttxv v h 

tc«fc O^&B^rtT'iBlnl^iiJ-rS «fe ^ tc Lfc V A7j^cO^ 
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HI 2 1 9£#!lLT^BJ3-r3o 0 2 1 9lCjjk-?&olC s 
7-<;l/A®rt^|D]CDH*T^n x , n y , J¥£:#IrI©B 
W*S:n z tLfcB^ *f%WlCl3^T&m-?%tiLfflM7 
■OVl^Ult, n x , n y ^ n z ({B n y = n„ = n 

[0 2 6 7] ilCT\ n x >n y = n z ©gg^tf^riji 
•3fitfflM:7^;l/A£\ *^fi»T«^-i';l/Affirt{c) , e^ 

n x , n y 03-6*#V^O^*affltti:Pf4iCo C© 
«^{cttn x >n y ^*Sfr6x;tffi*jItP*£iif.S*. 
tfflg7-f;VAOfS*dkt5^ £©IE©-$frl4:7 
-Y^A^iSjS-rSCfctiOx ffiF^ftfCR s.= (n x 
-n y ) dO'Jjif-S'gytSC*, ttfe IE©-tt 
147 -r ;l/A© U ^f-^ayt^ fzm&lc It, tiF*377 
[6j (lEffi) coVZ'r—i/al/%:m-r&<Dfrz><, 
[0 2 6 8] &fc, n x =n y >n z ©IHfl&VSOftO 

fc3tt*Wtefto— Wtt^W-T 5ffiffil7 -i' ;l/A t vv\ 

{u.W%:7J?lL><DB-£*dtirZ,t. £ ©ft©-$fr[4 7 
-f^A^MtSilfcEif), J»^73ln]{CR d.= ( (n 
x +n y )/2-n z ) cl^U^x— ->3 >^D?.c 
1X1*1, it©— $614:7 -Y ;l/AO 'J # 2/ a>t^-DfcW 

[0 2 6 9]MfC, n x >n y >n z £0ga^fi!tt»JXO 
ffitBM^^A^ *9IIIWett 2 Wtt^^T 
7-f;l/Ai:VM,\ JXBS, c ©7 ^rt/A^ijifc: 2*614:7 
/bAtnp-So £©«£•{£ li, n x >n y T<&32r>P> x75" 
r&I^jlffifShnf^o •fiitgM7-f';l/AcDff^%d i:-T« 
t, ^^l/Affirt^lBjWU*?*— ^a^fci: (n x - 
n y ) d ({fiU n x >n y ©Bf) s 7 ■< ?VL.<Dm%Jj 
^'J^f->3>li ( (n x + n y ) /2-n z ) d 

[0 2 7 0] 132 2 0«, #5IB£©fg5 2%tt0l|<DffiA 

wt<mm<nmfi&s:7r<tmT»$>2> a mw.Q 1 t 9 2©— 75- 

«CF«Soflaicifit*llfca;, *^--7^;l/^-f>« 

awn (^#*is) «?n> i*©TFTi«o« 

SfctB-rsfflJtcfi, TFT«? J f>;U7'fy J fIiti 
*WStit^5. mW.9 1 t9 2(D?SS{cM-r§»c 
(is SSElW«*«^8I0JfcJ:D*flJU 18 0° C 

[0 2 7 1]l«9 1i:9 2i:(i, S13. 5/im©X 
a B B B ttR^»AL, ll/^^iLTV^o 02 2 OK 

^-r * 5 fc, m 5 2 ^stee>j(D}KS«^B«, $ 1 ©« 



ftffil It, mi©iE©-tttt7^;l/A9 4t, 
*;l^1S/iSc-f 3 2ft©»£9 lt92t Sg2©IE©- 
IS1t7-T;VA9 tg2©{I)fc&l 5k^«l«!DJH#fc 

KB£*lTV^ 0 fcfe, fgl©IE©— Witt? ;I/ A 9 4 
OjiffitttiJI 1 ©dft« 1 1 ©RiRHfcBBiEU °H2© 
IE©-fi8147 -< ;l/A 9 4 4>afBtti*£ 2 QflfflftK 1 5 © 

[ 0 2 7 2 ] ^ 5 2 USSWcfe^T, ft 1 J&Zfm 2 ©IE 
CO— 8M£-7^A'A9 4©U*-r— ^3^R 0 tRi S:^ 
tmxl 1 OnmtLfcl*^©. ^3>h^XhfiSS^ 

0221 smmwmmmmum^^mnmm 

5i2 2 2(C^t„ 0 2 1 7»tfH2 1 8fcJ*«LT0§ 

[0 2 7 3] <rCT\ 02 2O©1ft£T\ ^lM^2 
©IE©— ffl147Y;l/A9 4®'J^f- v^g^Ro tR x 

H\ R 0 tRi *£ffc*-y\ /^;l/©*r± (4 5°^ 

fi)>si(i35' #{so , £t (225° ysm , 

ftf (3 15°) (cfc^T. 3>h7^htfl 0fc&3 

&3r 0 tR l co&.zmT*mA,rcmt£m7^7*m2 2 
ffl&7*77\tm— -e&ofeo 05 5^-r^ 

[0 2 7 4] 02 1 7(C*3I/^T, 4 5°, 13 5°. 2 
25 s , 3 15° ©Tjffire. nvh^Xhtfl O^C^-S 
ftS«3 9' t?^?), 02 2 3^C*3V->T, 3>h7Xh 
tflO(C&5W3 9 s JX±fc^?.R 0 fcRj ©ffl^ 
*T*4x fitffiM7i-^A^fflLfc^)*^fe§i:V^ 
§ o 02 2 3tcfev^T, nyh^xh^i oic^i.ftJS 
^3 9° tX±i:^S©{±, R 0 tRi TJWTO*#*<«l 

[0275] R 1 ^450nm-R 0 , R 0 -2 5 0n 
m^Rj ^R 0 +2 5 0 nm, 0 < R 0 O^Rj 

HTSft^^> micy-JXhM%0° —9 0° ©«5HT' 

[0276] 02 2 4 It. *mWDtB5 3HSfi0!l©?SS 
a^RBOKUS^rHTf**. IS5 2*i6l^ltS^§ 
©«, 2 &©£l 1 t ?g 2 ©IE©— Wtt7 ^^9 4 

i ©{©t« 1 1 tm&'^KDMicmmzns 2^©ie 

©-ffi1t^-r;bA9 4 fiilffltfij^SWcB^U ffi l © 

{B^effii i icmm-f2>m2<DiE<D-mis.7j)iL><Dmffi 

mitm 1 ©il^ 1 1 <DW5tM\zW3£?%>£.r> fcEB*- 
[0 2 7 71^53 aaMfHtefcVT, « l atf^ 2 ©IE 
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ttP**? 1 1 -2 4 2 2 2 5 



©— /UA9 4©{3H§MR 0 t Rj ^^tl^l 
10nmt27 0 nmfclft^ fn>h7Xhi 
2 2 5 (c, 8 NHMTOftKiKNEKtf £ USttft 
M«5*02 2 6tC^-To 02 1 1 8 fcifci&L 

[0 2 7 8] S?5 2Hfig^J^|pl«{C, 02 2 4©«j£ 
T\ m 1 RZffS 2 CD IE CD — 161437 << ;1/A 9 4 © V $ =f— 

^1402 2 7(C^-r o 022 7T?^$nfc#'tt 
(i, 02 2 3 tmw&9. 3yF7XhAM0li:45 

£jjk£r 0 iRi (osm±vmnsm^y thrci>(o-e 

° U±t*ZCDlt. R 0 fcRj T'tiTcD^ff*Wc?tl 
[0 2 7 9] 

2R 0 - HOnm^R! 2 2 R 0 +2 8 0nm 1 
Rl ^-R 0 /2 + 800 nm, 0<R 0 MO$R! 

-9 0° OlBH^affcS-a-Tt, ±f2©^ffi:^b<E>& 
[0280] 02 2 8 It, *?gfE©Sg5 4£tt09«>ffiA 

©a* m&j^frtm i (omms. 1 1 ©site* i ©ft© 

-IWt7-f^A9 5*, 7&f|/^l/i:Sfl2©<Ift«l 5 
©HJlcJS 2 ©ft©-tt147-f /I/ A 9 5 

[02 8 1]I5 4HSSWIf<:fev>T, H!5 2 IHSI01J i: fa 
miC, 02 2 8©1»ST?, IjS l&X>lg2©ft©-Hfiil1£:7 
-f^9 5©/P^75'IrJ©U^-x— ^3>R 0 i:Rj 

7K-r„ 022 9r^^nrcmmt. 0223 tfac-es 

[02 82] R 0 +R,^50Onm 
CCc7\ 315 4HSg0tc?£>. ?&H-fcr;b©U#T f —>3i' 

a n • d *mmmis;mwv&it£-&. A n • d 

to cftj;9, &B%-b;l/©A n • d£:R LC tfSt, & 
ffiffliS? -< ;l/A© U * t 5 - -> a :/<Z>a©aB*frtt, 

1. 7XR LC +5 0nmOTT'$2o 

[0 2 8 3] CO*ffa3>h5XMcBB"r*W 

Lfco nvh^xmMKfrfcHflMi:* @2 2 8(7)ii 
Sl&tfjB2©ftG>— itt7-f;l/A9 5©/S£#fa 



mmEte*£.v& & r 0 tR l cDmm±.T*m 
Mm^yt vitrnm 2 3 ix°&&o 0 2 1 8 vmm 

K*K*£CSft«Ki5 2° Tfc-So 02 3 lt*^Ti 
WS*s^*U*ft«3^5 2° JW±£&3R 0 £Rj ©£: 

fcVASo 02 3 ltcfcvvc. KHg(Ejb*£i;£ftft» t 
5 2° «±i;&5©{±, R 0 tR l tCO^T^©^** 

[0 2 8 4] R 0 +R X S3 4 5 nm 
&fc:> tt»"fe;l/OUif7*~: ^3>A n • d^SWift&te 
BT»g{fc£-<*\ An • dfc«g*tt©±Kfc©BW&*SI 
^fco *©ISiR*BI2 3 2fcjjVr. CtliD, flkS&ft 
©±K&, fl&H-tr,>l/©A n • dtCJ^-Tfcai^— 
t> , MffiS7^;VAco U ^7*— 3 XDftKDMMZkft- 
It 3 5 OnmWmS. 

[02 8 5] 3>h7Xhtfl 0i:^5M«5 0 o 

©An • dtco^-r&^nt-rsfc. sgmsm^^a© 

•J *7*— : f 3 >©fP(*s 3 0 n mliU: 2 7 0 n mttTT 
^SCt^SLK £fc. 0° ^6 9 

[0 2 8 6] HI5 5*SS0!Ri, 02 2 8©?g5 4HSS0IJ 

(Dm&wfmm<Dmmcts^T, w, 1 &t>ig 2 ©ft©- 
ffi147^;PA9 5©— ^r*»v^fct,o-e*«„ ms 5 m 
ffimicis^T, 1 ^©ft©— ffitt^-r/l/A 9 5 ©V #-r 
-f3>;&2 0 0nm,fcLfci§£-©, ^Fn^h^Xhfl 

ir«h 2 3 3 te, 8 ligiaffii&wtcisgpsejb^csMft 

Mi*&02 3 4»c^-To 02 1 7M®2 1 8 ttiMV 

tU W!<9tt*i*iiciSfjnfe, Sfc, 3>h7Xf 
*M 0K«:Saji^ffRtfpgiaslgK:ov>T©«jS^ 

Lrct>\ m5 4 nmm<D$L<D 1 wit^ ^ ;va© y 
3 :/©fmctBM3-r3 u : ^ 3 >*wr§ 1 

tS[©ft© 1 tttSfe7-r;VA*«ffl-rn«J:^«l timfr-o 

[o 2 8 7] ^5 6mmmi)^m5 smmmit. ie© i 
^ ;i/ a t ft © i 4 >iL.*m2>--ett>*tx{£m 

^SCt^^ofco 0235ti, *5£WCDm56Mffi 

km%%<Dlt, 4: * 1 OfflJteK 1 1 ©Htc IB 

^^tlSm 1 ©IE© 1 m&7 f ;l/A 9 4 ©ftfc> 0 feft© 
1 «tt7 ■< ^A 9 5 ^ffl-T 3£T*£3o 
[0288] ^5 6SaW5BcfcVvC, ^©-tttt^^;!/ 
A 9 4©7-i';l'ASF»975"[pl©y Z^—fa >R 0 % 1 5 
Onm, ft©— M147-i';bA9 5 ©/P£73 fa© U 
->ayR 1 % 1 5 0 nmi:Lfci§£-©. *3>h^Xh 
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If fMPP 1 1 -2 4 2 2 2 5 



mm*m 2 3 6 k x 8 v&Mmmicmm&ifctfg.vzm. 

ftfiW4B2 3 7tSt. 0 2 1 7&Q*0 2 1 8 fcJttfc 

CO 2 8 9] $5 6*jffl!0ljT*fc, 3>h7XKCOV^ 

0 2 3 8 tC^-To 12 38 fCjj^ftfcrtigfi, 0 2 2 3 
4:raCT?fc3„ 02 3 9&, *5li©^5 7Hfife0!|<DiK 
Sa^B©*lJ«*jjVrBI'T?*S. ^5 2HS&0iJi:S& 
§co«, KA/^;l/ j:m l l l ©Htc, IE© l 

«Stt:7-i';W*9 4£iEBU CCDIE© Itttt7-f;l/i9 

4 tig 1 CDH^« 1 1 <DmiClzA(D 1 ffl1£:7^;l/A 9 5 
*E«LfcjSCea&3o EO-^14^^;l/A9 4©®ffltt 
teS! i ofil«« l l co^iKWtctt^-r^ J; 3 tclEB^ft 

[0 2 9 0] £5 7aBK0!lKa»,>T» IE®— HHt?* ;l/ 
A9 4©7-<;l/i,I^|pI©y^f->3>R 0 £5 0 
n rru ftO— WSc.7 -f ;W* 9 5 CDJ?27?|6]© U -> 
3>R! ?:2 0 0nmi:Lfc«^ f3>h7Xhi 

2 4 o tc. 8 mmmmn\zmm^M.i^^^un 

»i2 4 1 (C^fo 0 2 1 7Rtf02 1 BttiMl, 

tu mnmt&xmtcism-stirco 

[0 2 9 1] £5 7HSfifi»JTfc, rni/f^xMco^T 
02 4 2tC^-T o 02 4 2C^nftrtg(i, 02 2 3 

fcRire*So 02 4 3t±, ^worns smmmom 

la^gf 5„ £5 2HSS0iJ£g;& 

i&Fm'^Jltm 1 C9®ft*6 1 1 ©ffllc. ftco i 
it7^;VA9 5£BEBU ccDA© 1 $614:7 A 9 

5 £g! 1 col@^« 1 1 ©KtfclEcD 1 W1f7-<;l/A 9 4 
*E«Lfe^iT»a5So IE©— »tt:7^;l/A9 4 

am i ©fii^is i i <owii&mic\M.3z-?z>£ *> tcgessn 

So 

CO 2 9 2] W.5 SMMMKIS^T^ IE<D~ffi1t7 ■< )l 
A9 4<D7 J Jl&ffiPiJjfacDy Z^—is a >Ri % 1 5 
Onm, ft©— $6147^;!/ A 9 5 ©JP£7j|p]©1) *-r— 
^a>R 0 £1 5 0 nmtL £«•&©. Ifn^h^Xf 

esis£0 2 4 4K, 8 v&mmmizicmms&tf&vzm 

n^WkM 2 4 5 fC^fo 0 2 17 RXfm 2 1 8 i: tiM 

CO 2 9 3] £5 8HJS0IJTfe, n^h^XMCOVT 

0 2 4 6 (C^-To 0 2 4 6 fC^Stlfcrt^^ 0223 
traCTSSc 02 4 7(i, *»9§<D£5 9?tfiWJ<Dft 



5©«, J&fi^/l/tgS l ©<!)£« l lOHtc, Sdf*373 
|pJ©ffl#M5$:n x , n y , Jl^^[RlcDaSf^n z £L 
fcB$£, n x , n y ^n z <DM^ ; fifri.feffiM7^;l' 
A9 6£IE»U «I/<*/l/fc82C!)«ttKl 5 0IBO 
iEO 1 tttt7-c;l/A 9 4 ^frftT^S^T'ifc&o ffiffi 
M7^;l/A9 6Cx MttSB 1 <DmmS. 1 1 ©QfciRM fcflt 

CO 2 9 4] £5 9HMWC*3V^T> fiffli7-Y;H»9 
6 © x itt^jItBffi, t%fe-5n x >n y fcU y*f)l<L> 
SF^lSjOU^x— '>3 >R XZ £5 5 nnu J¥2T73"ft© 
U ^-r— > ayR y2 %190nmi: Lfttl^X *3 V 

h 7X h mmzm 2 4 sic 8 FgWKKjw^pgiaste*' 5 

£.V2>m.ftffiW*m2 4 9C^t<, 0 2 1 7RU ; 0 2 1 

CO 2 9 5] R X z= (n x -n z ) d> Ry Z = 

(n y -n z ) dh^g-r^o »5 9£«0ret,3 2/h 
^XMcoV^Rxz^RYZ^^^^^^t^-STaig 

giftzmi^rco 3>'h^xhfcB8-r^g^*ff^0 2 

5 0fC^-T 0 0 2 5 OtC^ftfcrtSJi, R 0 fcR! ^ 

^-n^enRxz^RYz^^^^^^^^^o en 

S©^**^, nyh7Xh*M 0(c^:§^a[^3 9° 
JW±fc^ScD«, R xz i! Ryz^^V^TlXTO^ff^prc 

CO 2 9 6] R X z~2 5 0 nm^R Y z^RxZ+ 1 5 0 n 
rru Ryz=~ r XZ + 1 0 0 0 nm - ° = R YZ> ° = R XZ 

mm^y ■< ;ua 9 6 vmnfi isjo v * 3 >£ r 
0 . <*?73iPiou^7 :? ->'3>£R 1 t-rsi:, 

R 0 = (n x -n y ) d = R X z- R YZ " ("x = n 

R 0 = ( n y _n x ) d = R YZ -R XZ " ( n y = n 
x <Di:t) 

R l = ( (°x +n y ) /2-n z ) d= (R X z+ 
Ry Z ) /2 

OM^fi!c0irofci6, R X z. R YZ {uWrS«5l*ff« 

C0297] R 0 <2 5 0 nrn > Ri ^ 5 0 0 n m 
ttett, BF*a 7j l&IO U » 3 > 0< 2 5 0 nmtX 
"R ff^7j[Rlg> 'J »-r— 3>y 500n ml^T-C, 2 

n • di:«iS*ff£D±ISi:OBi^ia^rc^. ffirtTJ 
IpJOU^t"— ->3 y^il^ffa, ^-lr;l/CDAn • d 
tc<t t>-?lcmc 2 5 0 n mJWTT**5C ttpftim fc 0 
-73, )»^73l^OffifflMO«iS^#«?KS-fe;l/OAn • 
dtCftftS, IS^KDAn • d ^JP^^IrJOU ^t" 
—>a >O«jSI5ffl(D±ISi:£Dg8«£^fcJg*%0 2 
5 1tC^-T 0 CtlX<0s IP^^lfilCDU^T^-^aVCD* 
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ftfflif 1 1 -2 4 2 2 2 5 



jifctttt, fflUMr/KOAn • d*Ri C £~?Z>t. 1. 7 
XR LC +5 OnmUm^ 

[0 2 9 8] &*5, 0 2 4 7 ©«j£T\ jWft/<*/1/©- 
7? ©<IiJXt4W<|iJ©5S 1 ©fflttlS 1 1 Xim 2 ©<Ift« 1 
5 t ©H8©'>& < t lC{u*BM7 -f 9 6 

ytf^tl^InZ 5 0 n mJiTFT\ IO*fi[*ii7^;l/A 
9 eop^^cD'J^x-^a^cDftJ^l. 7XR LC + 
5 0 n mJJtT'P*S»&*»»*fl : T?*<&e: htfftfr-o 

/Co 

[0 2 9 9] £7S, 7^Xhft^0° —9 0° ©SgBT' 

*fftt8tJ6*<Pofc. 7^;l/i»9 6tLt(l jE©- 
Mlte^jWx (n x >n y =n z ) , JH©-fSlt£:7 -< >l 
ii(n x =ny>n z ). ~$ft14:7 ^ /kk (n x >n y 

>n z ) wmz-bti. ^-ovrn^^Jwafes^tt^n 
[0300] jx±, m&>^)\'*mm?%2fov>W6sL<o 

T, I^©®ft1g©1»£-effl^e>m:i^ 

It§7^M (TAC7-r;l/A) tf*rr5»J*-r— 
[0 30 1] -r^tJ^, T AC^^i^C*^-?©^ 

C7^ ^A^fgB^cDiiin-r^tffiffiM^ ■< ;i/A t ran 

[0 3 0 2] JiLh, *»B*T F TSJ8tS«^BK5g 

S^!i LTttfflShSMO S - F E C DJj>. 

IIHWire fc L T M I M*?» H © *- K US 

[0 3 0 3] 

[fgH^©^^] &5fc© TNSLCD B«Aien3W < > 
H*Wtt*iSftLfc I P SSL C DttlSSiSaSE^+^T? 



a\ 3Min«ara-rntf cn&o'na^iPftb, i p s 
js^5SSp©lcd^hst*^§o L*^, ^n^ti©g 

[0 3 0 4] StC, KRHLfe«fc5**fl : T»fflffiiS7-f7l/ 
[BiS©ffi¥&tti&] 

[02] TumLCD<DMmnic&zwm<Dmt*wtw 

[03] i p smLCDttmwtzmT'&Zo 

[04] ip ssa c Ditmt Lfcwmizistfzmmm 

[05] i p l c Dte*5ifzm&Riftfm.%m.-r® 
[06] i p sml cDic&ifzmmcDmttvgmfcm; 

[07] V A(Vertically aligned)7a5£i: ; e©P«3a& ; & 
BiWr50T'fe?.o 

[0 8] 5e^^jaa©ttWHif**o 
[0 9] *ftm<Dmm*mm-?&mT*&z>o 

[01 0] ^SBKJjSElfiilO^jS^WflB'rSHT**. 
[011] gSB©«M*W*jj^B-e»*. 

[012] *5»H©aaiEia*^r*^!S**-ria'e 
[0 1 3] g i m&m<Dt&fkrt*)i'(D£im&**<?® 
[0 1 4] m i *w«©/^*^«jei*wt-H^*s. 

[01 5] ^l*i5ifi«!I©^/^->^-r0T^So . 

[01 6] m i mmmci5ifz>mm&e>mi& 4 i*->it 

[117181 HfliWKfettS/^yl'WfffiHT?**. 
[0 1 8] £ 1 HSSfi»J©^^;l/©^B 3 B aAP©EH^ 
-t-0T*&& o 

[0 1 9] m 1 *»«©3S©Btt©*W«**f H-Pfc 

[02 o] m i n»jT'©js^a^-r0Tfes o 
[02 1 ] m i ia(iffii-eojes5«K*^r H-e*s. 
[0 2 2 ] ^ i sefiw-potw* wtt*jjvrHT?**. 
[0 2 3 ] ^ i wtt**-rH^**. 

[0 2 4] m 1 |jBS6«9Tf©«ft»tt**^HTf**. 
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#P*¥ 1 1 -2 4 2 2 2 5 



[025] mi mmm-vammy * n>i*n&m Lfct§£- 
[H2 6] mi mmmviiLmmy * fri*&mm i*ttm& 

[82 7] gSfi»»Tf<DWnjtt©a**KlBr*H?« 

[H2 8] m i mmMT^mvmzzmt-sitrcmvm 

[0 2 9] mi *SfiWT??SBOK**«ft:**fc«p©3 

[03i] mi nmmv<D$*&<Dmz twtm<omm^ 
[032] mi mmm^(D^m<Dmz iny^xnt 

[03 3] SB2^Jfi«o^8iB/<^— >*^rHT** 0 
[03 4] M3^tt«©3gffi/<$r->*jj^HT**o 
[03 5] ^3HfiSfl|OlSe/<^— V©flSOffi|*^BI 

[0 3 6] ^iB±TfOiBtli» ; 3 t (DEiai*w*rHT?**o 
[0 3 7] S 4 HHid^gf tt%^t@T^5„ 

[0 3 8] ms$mm(o>^)\'Wm*7F& ®-e&% 0 
[039] m5nmm(DWj8&m>w—>*7ik-?®T*& 

So 

[040] xu7 h mimic tsitzmmftificvmz^t 

0T-&S o 

[0 4 l ] m 5 «8Stf!T»Og8i8i: X U >y hSPfcfctt* K 
[0 4 2 ] ft 6 |gflfi«T?CDgSg t mm<D Z'J-yh ©JCTc 

^•T0T?a5So 

[043] m6mmmr'<D^mtxv v hmc&ifz k 
* -r >cofg^*^-r0Tfes o 

[0 4 4] m6jfe5tWI<D^g^«{Cfelt5HlggP© 
[04 5] m6^»j£DH*«ffi^^->^-r0T^ 

<E>o 

[0 4 6 ] m 6 nffiM(Dmmw<DWffim-e& s 0 
[047] »6isai«-eoaft»tt*^"rH'p**. 
[0 4 8 ] m 6 nMM-etDMftm&ZTrstMX'&Ze 

[04 9] m6H»J(DH*^/^->coa^J^ 

[050] ^ftmomimmmommmmw-ytm 

[05 1] *!^0$8?g«^QffiM^Wc&t*S 

[052] m 8 j^SS«aj(Diii*g|5£D»fS0T-afe§o 

[0 5 3] »83ISS«UctettST F T»R©«fWjS* 

[0 5 4 ] MS 8 USSWte&ttS T F tsiosms^ 



i^-rs0-£;£So 

[055] *m&<Dm9mmm<D$m/<iz-z'itm-m 

T*&So 

[05 6] £9mRkDfi*ffi«)¥ffiB|-?&S. 

[057] m9mMM<D9m'*$->e>m&m*7rt?m 

[05 8] «®Xy 5?T?<D&tbnn<D&9*7ji?m'V2b 
So 

[059] s?^ytejBft*-&fc?Sie«ffl^a»^©iai 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the technique in which the VA (Vertically 
Aligned) mold LCD (VA mode LCD) realizes orientation division, about a liquid crystal display 
(LCD: Liquid Crystal Display). 
[0002] 

[Description of the Prior Art] In the flat-panel display which is equal to the image quality of CRT, 
the liquid crystal display (LCD) is used current but widely. Especially as for LCD (TFT-LCD) of a 
TFT (ThinFilm Transistor) method, much more expansion of a commercial scene is expected by 
application to household-electric-appliances devices, such as consumer appliances, such as a 
personal computer, a word processor, and OA equipment, and pocket television. In connection with 
this, much more improvement in image quality is demanded. Hereafter, although TFT-LCD is 
explained as an example, this invention can be applied not only to TFT-LCD but to LCD of a 
passive-matrix mold and LCD of a plasma address type, and liquid crystal is pinched between the 
substrates of a pair with which the electrode was generally formed in each, and application to LCD 
which displays by impressing an electrical potential difference to inter-electrode [ of each substrate ] 
is possible, and it is not limited to TFT-LCD. 

[0003] The method currently used most widely at current and TFT-LCD is TN (Twisted Nematic) of 
a normally white mode. It is Mold LCD. Drawing 1 is drawing explaining the panel structure and the 
principle of operation of the TN mold LCD. As shown in drawing 1, the orientation film is attached 
on the transparent electrodes 12 and 13 formed on the glass substrate, rubbing processing from 
which the 90 degrees of the directions of orientation of a liquid crystal molecule differ with a vertical 
substrate is performed, and TN liquid crystal is inserted. In order that other liquid crystal molecules 
may carry out orientation of the liquid crystal which contacted the orientation film from the property 
which liquid crystal has along with a list and its liquid crystal molecule along the direction of 
orientation of the orientation film, as shown in (1) of drawing 1, orientation of it is carried out in the 
form where the 90 degrees of the directions of a liquid crystal molecule are twisted. Two polarizing 
plates 1 1 and 15 are arranged to the direction of orientation of the orientation film, and parallel at the 
both sides of electrodes 12 and 13. 

[0004] If the non-polarized light 10 carries out incidence to the panel of such structure, the light 
which passed the polarizing plate 1 1 will turn into the linearly polarized light, and will go into liquid 
crystal. 90 degrees of liquid crystal molecules are twisted, and since orientation is carried out, 90 
degrees also of light which carried out incidence are also twisted and they is passed, the lower 
polarizing plate 15 can be passed. This condition is bright state. Next, if an electrical potential 
difference is impressed to electrodes 12 and 13 and an electrical potential difference is impressed to 
a liquid crystal molecule as shown in (2) of drawing 1, a liquid crystal molecule is stood straight and 
** can be taken. However, on the orientation film front face, since the orientation restraining force is 
stronger, the direction of orientation of a liquid crystal molecule has met the orientation film. In such 
the condition, to the light which passes a liquid crystal molecule, since it is isotropic, the rotation of 
the polarization direction of the linearly polarized light by which incidence was carried out to the 
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liquid crystal layer is not produced. Therefore, the linearly polarized light which passed the upper 
polarizing plate 1 1 cannot pass the lower polarizing plate 15, but will be in a dark condition. Then, if 
it changes into the condition of not impressing an electrical potential difference again, a display will 
return to bright state according to orientation restraining force. 

[0005] The manufacturing technology of TN mold TFT-LCD accomplished the marked advance in 
recent years, and by the time the contrast, color reproduction nature, etc. in a transverse plane exceed 
CRT, it will have resulted. However, TN-LCD had the big fault that an angle of visibility was 
narrow, therefore there was a problem that an application was limited. Drawing 2 is drawing 
explaining this problem, is in the condition of a white display that (1) does not impress an electrical 
potential difference, is in the condition which displays the halftone to which (2) impressed the 
middle electrical potential difference, and is in the condition which displays the black to which (3) 
impressed the predetermined electrical potential difference. As shown in (1) of drawing 2, in the 
condition of not impressing an electrical potential difference, orientation of the liquid crystal 
molecule is carried out in the same direction with very few tilt angles (1 degree - about 5 degrees). 
Although it was twisted as shown in (1) of drawing 1 in fact, here showed like illustration for 
convenience. In this condition, it is mostly visible to white in every bearing. Moreover, as shown in 
(3) of drawing 2, where an electrical potential difference is impressed, since orientation of the liquid 
crystal molecule in the middle of having removed near the orientation film is carried out 
perpendicularly, the linearly polarized light which carried out incidence is not twisted, but it is 
visible [ linearly polarized light ] to black. At this time, the polarization direction is twisted to some 
extent and the light which carries out incidence aslant on a screen has it in order to pass aslant the 
liquid crystal molecule by which orientation was carried out perpendicularly. [ visible to the halftone 
(gray) instead of perfect black ] Although orientation of the liquid crystal molecule near the 
orientation film is too carried out horizontally where a middle electrical potential difference lower 
than the condition of (3) is impressed as shown in (2) of drawing 2, in the pars intermedia of a eel, a 
liquid crystal molecule starts to the middle. Therefore, the form birefringence of liquid crystal is lost 
a little, permeability falls, and it becomes a halftone (gray) display. However, this is what can be said 
only about the light which carried out incidence perpendicularly to the liquid crystal panel, and 
situations differ by the case where it sees from Hidari of the light which carried out incidence aslant, 
i.e., drawing, and the direction of the right. Like illustration, orientation of the liquid crystal 
molecule will be carried out from the lower right in parallel to the light which goes to the upper left. 
Therefore, when liquid crystal is seen from left-hand side in order to hardly demonstrate the 
birefringence effectiveness, it will look black. On the other hand, since orientation of the liquid 
crystal molecule is perpendicularly carried out from the lower left to the light which goes to the 
upper right, liquid crystal demonstrates the big birefringence effectiveness to the light which carried 
out incidence, and since the light which carried out incidence is twisted, it becomes the display near 
white. Thus, the point which viewing-angle dependence produces in the display condition is the 
greatest fault of TN-LCD. 

[0006] In order to solve such a problem, LCD of the method called an IPS mold is proposed by 
JP,53-48452,B and JP,1-120528,B. (2) is apian when not impressing an electrical potential 
difference, drawing 3 is drawing explaining the IPS mold LCD, and (4) is [ (1) is a side elevation 
when not impressing an electrical potential difference, and / (3) is a side elevation when impressing 
an electrical potential difference, and ] a plan when impressing an electrical potential difference. The 
slit- like electrodes 18 and 19 are formed in one substrate 17, and the liquid crystal molecule of the 
slit inter-electrode gap section is made to drive by horizontal electric field in an IPS mold, as shown 
in drawing 3. when not impressing electric field using the ingredient which has a forward dielectric 
anisotropy as liquid crystal 14, rubbing of the orientation film is carried out for carrying out 
homogeneous orientation of the major axis of a liquid crystal molecule almost in parallel to the 
longitudinal direction of electrodes 18 and 19. In the example shown here, in order to set constant 
the change direction (hand of cut) of the direction of orientation of the liquid crystal molecule at the 
time of electrical-potential-difference impression, homogeneous orientation of the liquid crystal 
molecule is carried out to 15-degree bearing to the longitudinal direction of a slit electrode. If an 
electrical potential difference is impressed to slit inter-electrode in this condition, as shown in (3) of 
drawing 3, near a slit electrode, the liquid crystal molecule which has a dielectric anisotropy will 
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change the direction of orientation so that that major axis may become 90 degrees to the longitudinal 
direction of a slit electrode. However, since orientation processing is carried out so that orientation 
of the liquid crystal molecule may be carried out to the substrate 16 of another side in the 15-degree 
bearing to the longitudinal direction of a slit electrode, orientation of the major axis is carried out 
almost in parallel to the longitudinal direction of electrodes 18 and 19, a liquid crystal molecule will 
be twisted toward the lower substrate 17 from the upper substrate 16, and orientation of the liquid 
crystal molecule near the substrate 16 will be carried out. In such a liquid crystal display, by [ of 
substrates 16 and 17 ] making a transparency shaft intersect perpendicularly mutually up and down, 
arranging, and making the transparency shaft of one polarizing plate parallel to a liquid crystal 
molecule major axis, polarizing plates 1 1 and 15 can be realized at the time of no electrical- 
potential-difference impressing, and a white display can be realized at the time of a black display and 
electrical-potential-difference impression. 

[0007] As mentioned above, by the IPS method, a liquid crystal molecule is not made to start but the 
description is that it switches to a longitudinal direction. Like TN method, if a liquid crystal 
molecule is made to stand, according to the viewing-angle direction, form birefringence will differ 
and fault will arise. If it switches to a longitudinal direction, since form birefringence seldom 
changes, a very good viewing-angle property will be acquired by the direction. However, another 
trouble exists in an IPS method. First, it is the point that a speed of response is very slow. An IPS 
method is considered because it is 10 micrometers or more to the usual TN method having switched 
the reason nil why a speed of response is slow, by inter-electrode gap Smicrometer. If inter-electrode 
spare time is narrowed, a speed of response can be made high, but since short-circuit will be caused 
and it will be easy to become a display defect if it is necessary to add the electric field of reversed 
polarity to the electrode which adjoins on a method and inter-electrode spare time is made small, 
inter-electrode spare time cannot be made not much small. Moreover, if inter-electrode spare time is 
made small, the rate of surface ratio which the electrode section in a part for a display occupies will 
become large, and the problem that permeability cannot be made high will also be produced. 
[0008] Thus, by the IPS method, if switching is slow and displays the quick animation of a motion in 
the present condition, fault, like an image flows will occur. Therefore, by the actual panel, in order to 
improve a speed of response, as shown in (2) of drawing 3, and (4), rubbing is not carried out in 
parallel to an electrode, but rubbing is carried out in the direction shifted about 15 degrees. When 
carrying out parallel orientation, it can arrange in the direction which the molecule of liquid crystal 
can influence freely, and the orientation of the liquid crystal molecule cannot be made to carry out in 
the predetermined direction only by applying the orientation film. Then, the front face of the 
orientation film is ground in the fixed direction so that orientation may be carried out in the 
predetermined direction, and rubbing processing which makes a liquid crystal molecule arrange in 
the direction is performed. If rubbing processing is carried out in parallel with an electrode when an 
EPS method performs rubbing processing, the direction rotated when an electrical potential 
difference is impressed cannot become settled easily in the left or the right, and the liquid crystal 
molecule near an inter-electrode center will be in a response. Then, as shown in (2) of drawing 3, 
and (4), uniformity on either side is broken down by shifting about 15 degrees and performing 
rubbing processing. However, even if it shifts the direction of rubbing processing in this way, the 
speed of response of an IPS method is twice the response time of TN method, and has the problem of 
being very late. And it does not become equal by shifting about 15 degrees in this way, and 
performing rubbing processing influencing a viewing-angle property. Moreover, in an IPS method, 
tone reversal occurs in a specific angle of visibility. This problem is explained with reference to 
drawing 6 from drawing 4. 

[0009] Drawing 4 is drawing which defines the system of coordinates in observation of a liquid 
crystal display (here IPS method). Like illustration, the polar angle theta and Azimuth phi are 
defined to substrates 16 and 17, electrodes 18 and 19, and the liquid crystal molecule 14. It is 
drawing showing the tone reversal property of a panel, drawing 5 displays by dividing from 
confession voice to a black condition into 8 gradation, and when the polar angle theta and Azimuth 
phi are changed and brightness change is investigated, it shows the field which tone reversal 
produces. Reversal arises among drawing into four parts shown with a slash and a cross slash. 
Drawing 6 is drawing showing an example of brightness change of 8 gradation displays to the polar 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



10/4/2006 



JP 5 1 1-242225, A [DETAILED DESCRIPTION] 



Page 4 of 60 



angle theta in bearing (phi= 75 degrees, 135 degrees) which white reversal and black reversal 
produce, respectively. White reversal is produced when falling with the increment in the polar angle 
theta, the gradation phase, i.e., the white brightness, of a side with high brightness. Black reversal is 
produced because black brightness rises according to the increment in the polar angle theta. Thus, by 
the IPS method, the problem that tone reversal arises about 4 bearing occurs. Furthermore, an IPS 
method has the problem that manufacture is difficult compared with TN method. Thus, it can be said 
that other properties, such as permeability, a speed of response, and productivity, are sacrificed for 
the IPS method in exchange for a viewing-angle property. 

[0010] As explained above, the IPS method proposed as what solves the problem of the viewing- 
angle property of TN method had the problem that it was not enough in respect of properties other 
than a viewing-angle property. Then, VA (Vertically aligned) method (VA mode liquid crystal) 
which uses the perpendicular orientation film is proposed. By VA method, it becomes the 
birefringence mode instead of rotatory-polarization mode like TN method. Drawing 7 is drawing 
explaining VA method. VA method is a method which combined the negative-mold liquid crystal 
ingredient and the vertical orientation film which have a negative dielectric constant anisotropy, and 
as shown in (1) of drawing 7, at the time of no electrical-potential-difference impressing, orientation 
of the liquid crystal molecule is carried out perpendicularly, and it becomes a black display. If a 
predetermined electrical potential difference is impressed as shown in (3) of drawing 7, orientation 
of the liquid crystal molecule will be carried out horizontally, and it will become a white display. 
Compared with TN method, VA method has the high contrast of a display and its black level speed 
of response is also quick. VA method attracts attention as a method of a new liquid crystal display by 
the above reasons. 
[0011] 

[Problem(s) to be Solved by the Invention] However, when VA method performs a halftone display, 
there is the same problem as TN method that viewing-angle dependence of a display condition 
arises. Although it impresses an electrical potential difference smaller than the time of a white 
display in displaying halftone by VA method, as shown in (2) of drawing 7 in that case, orientation 
of the liquid crystal molecule will be carried out in the direction of slanting. In this case, to the light 
which goes to the upper left, orientation of the liquid crystal molecule will be carried out in parallel 
like illustration from the lower right. Therefore, when liquid crystal is seen from left-hand side in 
order to hardly demonstrate the birefringence effectiveness, it will look black. On the other hand, 
since orientation of the liquid crystal molecule is perpendicularly carried out from the lower left to 
the light which goes to the upper right, liquid crystal demonstrates the big birefringence 
effectiveness to the light which carried out incidence, and becomes the display near white. Thus, 
there was a problem that viewing-angle dependence of a display condition arose, since the liquid 
crystal molecule near the orientation film was almost perpendicular also at the time of no electrical- 
potential-difference impressing, VA method was boiled markedly, and its contrast was higher than 
TN method, and it was excellent also in the viewing-angle property, but also when inferior to an IPS 
method in respect of calling it a viewing-angle property, there was. 

[0012] It is known by setting to TN method and making the direction of orientation of the liquid 
crystal molecule in a pixel into two or more different directions that the viewing-angle property of a 
liquid crystal display (LCD) will be improved. Generally with TN method, the direction of 
orientation of the liquid crystal molecule which touches a substrate side (pre tilt angle) is regulated in 
the direction of the rubbing processing performed to the orientation film. Rubbing processing is 
processing which grinds the front face of the orientation film against an one direction with cloth, 
such as rayon, and orientation of the liquid crystal molecule is carried out along the direction of the 
remains of grinding. Therefore, if the direction of rubbing processing is changed within a pixel, a 
viewing-angle property is improvable. Drawing 8 is drawing showing how to change the direction of 
rubbing processing within a pixel. The orientation film 22 is formed in a glass substrate 16 (the 
electrode etc. is omitted.) like illustration. The rubbing roll 201 to rotate is contacted to this, and 
rubbing processing is performed to it in an one direction. Next, a resist is applied on the orientation 
film 22, and a pattern predetermined by the photolithography is exposed and developed. Thereby, the 
layer 202 of a patternized resist like illustration is formed. Next, the rubbing roll 201 rotated in the 
direction contrary to the above is contacted, and rubbing processing only of the part which the 
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pattern opened is carried out to hard flow. Thus, two or more fields by which rubbing processing was 
carried out are formed in the different direction in a pixel, and the direction of orientation of liquid 
crystal becomes in two or more directions within a pixel. In addition, if the orientation film 22 is 
rotated to a rubbing roll 201, it is possible to carry out rubbing processing in the direction in which 
arbitration differs. 

[0013] Although rubbing processing is used widely, it is the processing which grinds the front face 
of the orientation film as mentioned above, and attaches a blemish, and there is a problem of being 
easy to generate dust. Moreover, preparing a concavo-convex pattern on an electrode is known for 
TN method as an option which regulates the pre tilt angle of a liquid crystal molecule. Orientation of 
the liquid crystal molecule near the electrode is carried out along the front face of a concavo-convex 
pattern. 

[0014] Also in VA method, it is known by dividing the direction of orientation of a liquid crystal 
molecule in the direction from which plurality differs within a pixel that a viewing-angle property 
will be improved. By preparing opening in the part which faces in the center of the pixel electrode of 
a counterelectrode each other, JP,6-301036,A makes a pixel center section produce the part toward 
which electric field inclined, and is indicating the liquid crystal display of VA method which divides 
the direction of orientation of a liquid crystal molecule in a 2-way or the four directions. However, in 
the liquid crystal display indicated by JP,6-301036,A, there is a problem that a speed of response is 
slow, and it turned out that the speed of response when changing to the condition of impressing from 
the condition of not impressing especially the electrical potential difference is slow. This is 
considered because the part toward which electric field inclined does not exist in the condition of not 
impressing an electrical potential difference to inter-electrode. Moreover, since the die length of the 
field where the direction of orientation formed in a pixel continued is one half extent of the die 
length of a pixel, it is considered for requiring time amount until the orientation of all the liquid 
crystal in a field gathers. 

[0015] Moreover, JP,7-199193,A is indicating the liquid crystal display of VA method which divides 
the direction of orientation of liquid crystal into two or more fields within a pixel by preparing on an 
electrode the inclined plane where directions differ. However, with the indicated configuration, since 
orientation of the liquid crystal which contacts an orientation side when not impressing an electrical 
potential difference since the inclined plane is established in the whole pixel was altogether carried 
out along an inclined plane, it could not obtain a perfect black display but the problem that contrast 
fell produced it. Moreover, since the inclined plane was established in the whole pixel, it turned out 
that an inclined plane cannot say that it is loose and enough to specify the direction of orientation of 
liquid crystal. Although the structure needed to be thickened for making an inclined plane steep, it 
turned out that the phenomenon called so-called printing in which the direction of a liquid crystal 
molecule does not change even if a charge will be accumulated in the structure working 
[ equipment ] and it will impress an electrical potential difference to inter-electrode for the 
accumulated charge, if the structure of a dielectric is thickened arises. 

[0016] Thus, in the liquid crystal display of VA method, when orientation division within the pixel 
for improving a viewing-angle property was realized, there were various kinds of problems. The 
purpose of this invention is improving the viewing-angle property in the liquid crystal display of VA 
method, as usual, while they have been good, the viewing-angle property of contrast and a working 
speed is also comparable as an IPS method, or they aim it at realizing the liquid crystal display of 
better VA method than it. 
[0017] 

[Means for Solving the Problem] Drawing 9 is drawing explaining the principle of this invention. 
According to this invention, as shown in drawing 9, the conventional perpendicular orientation film 
is used, and when an electrical potential difference is impressed, in VA method which enclosed 
negative-mold liquid crystal as a liquid crystal ingredient, a domain regulation means to regulate so 
that the direction of orientation where orientation of the liquid crystal is carried out aslant may come 
in two or more directions in 1 pixel is established. A domain regulation means is formed at least in 
one side of two substrates. Moreover, as what functions as a domain regulation means, as for at least 
one domain regulation means, various **** have a slant face. In addition, the field where a cross 
section starts to an abbreviation perpendicular to a substrate in a rectangle shall also be included on a 
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slant face. In drawing 9, the electrode 12 of a top substrate was used as the electrode which has a slit 
within 1 pixel as a domain regulation means, and the projection 20 is formed on the electrode 13 of a 
bottom substrate. 

[0018] As shown in (1) of drawing 9, in the condition of not impressing an electrical potential 
difference, orientation of the liquid crystal molecule is perpendicularly carried out to a substrate 
front face. Impression of a middle electrical potential difference generates slanting electric field to a 
substrate front face in the electrode slit section (electrode edge section), as shown in (2) of drawing 

9. Moreover, the liquid crystal molecule of a height 20 inclines slightly from electrical-potential- 
difference the condition of not impressing. The inclination direction of a liquid crystal molecule is 
determined under the inclined plane of this projection, and the effect of slanting electric field, and 
the direction of orientation of liquid crystal is divided in the middle of projection 20 and a slit. Since 
the liquid crystal molecule inclines somewhat, as for at this time, for example, the light penetrated 
right above from right under, it is influenced of some birefringence, and transparency is suppressed, 
and a gray halftone display is obtained. If it is very easy to penetrate the light penetrated at the upper 
left from the lower right in the field which is hard to penetrate in the field in which liquid crystal 
inclined leftward and which inclined rightward and it is averaged, a gray halftone display will be 
obtained. The light penetrated at the upper right also serves as a gray display from the lower left by 
the same principle, and a uniform display is obtained in an omnidirection. Furthermore, if a 
predetermined electrical potential difference is impressed, a liquid crystal molecule will become 
almost level and a white display will be obtained. Therefore, in all the conditions of black, halftone, 
and a white display condition, little good display of a viewing-angle dependency is obtained. 
[0019] Here, drawing 10 is drawing explaining generation of the orientation by the projection of the 
dielectric prepared on the electrode. In addition, the "dielectric" in this specification is the insulating 
material of a low dielectric. The orientation by projection is considered referring to drawing 10. On 
electrodes 12 and 13, the projection is formed alternately, and the perpendicular orientation film 22 
is formed on it. Since the liquid crystal currently used is a negative mold, as it is shown in (1) of 
drawing 10, at the time of no electrical-potential-difference impressing, orientation of the liquid 
crystal molecule is perpendicularly carried out to a substrate front face for the perpendicular 
orientation film 22. In this case, it is not necessary to perform rubbing processing to the 
perpendicular orientation film. Since it is going to carry out orientation also of the liquid crystal 
molecule of the part of projection 20 at right angles to the slant face, the liquid crystal molecule of 
the part of a projection inclines. However, at the time of no electrical-potential-difference 
impressing, in almost all the parts except the part of a projection, in order to carry out orientation of 
the liquid crystal molecule almost perpendicularly to a substrate front face, as shown in (1) of 
drawing 9, a good black display is obtained. 

[0020] In the part which shows the potential distribution in a liquid crystal layer to (2) of drawing 

10, and does not have a projection at the time of electrical-potential-difference impression, in a 
substrate, although it is parallel (electric field are perpendicular to a substrate), it inclines near the 
projection. If an electrical potential difference is impressed, as shown in (2) of drawing 7, a liquid 
crystal molecule inclines according to the reinforcement of electric field, but since electric field are 
sense perpendicular to a substrate, when rubbing has not prescribed the inclination direction, bearing 
which inclines to electric field may have all 360-degree directions. Here, if there is a liquid crystal 
molecule which inclines beforehand as shown in (1) of drawing 10, since the liquid crystal molecule 
of the perimeter also inclines along the direction, even if it does not perform rubbing processing, it 
can specify to the direction toward which the liquid crystal molecule of the projection gap section 
inclines in the bearing of the liquid crystal molecule which touches on the surface of a projection. It 
will be in agreement with the direction where this direction inclines from the first for a projection 
although it will incline in the direction where a negative-mold liquid crystal molecule is 
perpendicular to electric field if it leans in the direction which becomes parallel to the slant face of a 
projection in the part of a projection as for electric field as shown in (2) of drawing 10 and an 
electrical potential difference is impressed, and orientation will be carried out more in the stable 
direction. Thus, formation of a projection obtains the orientation stabilized according to the 
effectiveness of both electric fields across near [ the / an inclination and near the projection ]. 
Furthermore, if a strong electrical potential difference is impressed, a liquid crystal molecule will 
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become almost parallel to a substrate. 

[0021] As mentioned above, the projection has played the role of the trigger which determines 
bearing as for which the liquid crystal molecule when impressing an electrical potential difference 
carries out orientation, and the slant face of a big area, for example, a thing across which it goes all 
over a pixel, is unnecessary. However, even if too small, the effectiveness of an inclination and 
electric field is no longer acquired. Therefore, although it is necessary to define width of face 
according to an ingredient and a configuration, effectiveness sufficient by 5 -micrometer width of 
face is acquired, and it is thought that about 5 micrometers or more are required also at the lowest. 
Since a steep slant face can be formed even if it makes the height (thickness) of a projection small if 
it is a small slant face, the direction of orientation of liquid crystal is fully controllable. Moreover, if 
it is a small slant face, since orientation of the liquid crystal molecule will be perpendicularly carried 
out to the substrate front face in almost all the parts except the part of a projection at the time of no 
electrical-potential-difference impressing and it will become a nearly perfect black display, contrast 
can be made high. Furthermore, since the slant face is used as a domain regulation means and the 
liquid crystal of other parts changes a direction immediately by making liquid crystal of this part into 
a trigger when the liquid crystal which touches a domain regulation means has turned to the 
predetermined direction beforehand even when not impressing an electrical potential difference, and 
an electrical potential difference is impressed, a working speed is also good. 
[0022] The direction where the orientation of liquid crystal becomes slanting is determined by the 
domain regulation means. Drawing 1 1 is drawing showing the direction of orientation at the time of 
using a projection as a domain regulation means. (1) of drawing 1 1 is a bank which has two slant 
faces, and orientation is carried out in the two directions which are different 180 degrees bordering 
on a bank. (2) of drawing 1 1 is a square drill, and orientation is carried out in the four directions 
which differ at a time 90 **s bordering on the top-most vertices of a square drill. (3) of drawing 1 1 is 
a semi-sphere, and the orientation of liquid crystal becomes the symmetry of revolution centering on 
the shaft of a semi-sphere perpendicular to a substrate. If it is (3) of drawing 1 1, it will be in the 
same display condition to a total viewing angle. However, the number and sense of a domain are not 
that it is better as many. In relation with the polarization direction of a polarizing plate, when the 
orientation of slanting liquid crystal becomes the symmetry of revolution, the problem that the use 
effectiveness of light is low arises. When, as for this, liquid crystal forms a domain in a radial at a 
stepless story, the transparency shaft of a polarizing plate and the liquid crystal of absorption shaft 
orientation serve as a loss, and the liquid crystal of the direction of 45 degree is because it is the most 
efficient to a shaft. In order to raise the use effectiveness of light, the directions where the orientation 
of liquid crystal becomes slanting are mainly four or less directions, and, in the case of four 
directions, it is desirable to make it become in the direction in which 90 degrees of projection 
components to the screen of a liquid crystal display differ at a time. 

[0023] Although the electrode 12 of a top substrate was used as the electrode which has a slit within 
1 pixel as a domain regulation means and the projection 20 is formed on the electrode 13 of a bottom 
substrate in drawing 9, it is realizable with other means. Drawing 12 is drawing showing the example 
which realizes a domain regulation means, (1) shows the example realized only in an electrode 
configuration, (2) shows the example which devises the configuration on the front face of a 
substrate, and (3) shows the example which devises an electrode configuration and the configuration 
on the front face of a substrate. Although the orientation shown in drawing 9 by all of this example is 
obtained, structures [ each ] differ somewhat. 

[0024] In (1) of drawing 12, a slit is prepared in the ITO electrodes 41 and 42 of the substrate of both 
sides or one side. Perpendicular orientation processing is performed to a substrate front face, and 
negative-mold liquid crystal is enclosed. In the condition of not impressing an electrical potential 
difference, although orientation of the liquid crystal molecule is perpendicularly carried out to a 
substrate front face, if an electrical potential difference is impressed, the electric field of the direction 
of slanting will occur to a substrate front face in the electrode slit section (electrode edge section). 
The inclination direction of a liquid crystal molecule is determined under the effect of the electric 
field of this slant, and the direction of orientation of liquid crystal is divided into a longitudinal 
direction like illustration. Since orientation of the liquid crystal is carried out to a longitudinal 
direction by the electric field of the slant produced in the edge section of an electrode in this 
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example, suppose that it is called a slanting electric-field method. However, since slanting electric 
field do not arise as mentioned above when not impressing an electrical potential difference to inter- 
electrode, the direction of liquid crystal is not specified, but this method has the problem that the 
speed of response when changing from electrical-potential-difference the condition of not impressing 
to an electrical-potential-difference impression condition is low. 

[0025] In (2) of drawing 12, projection 20 is formed on the substrate of both sides. Like the case of 
(1), perpendicular orientation processing is performed to a substrate front face, and negative-mold 
liquid crystal is enclosed. Although orientation of the liquid crystal molecule is fundamentally 
carried out perpendicularly to a substrate front face in the condition of not impressing an electrical 
potential difference, on the inclined plane of a projection, orientation is carried out with some 
inclination. If an electrical potential difference is impressed, orientation of the liquid crystal 
molecule will be carried out in the inclination direction. Moreover, if an insulating material is used 
for a projection, electric field will be intercepted (the condition near slanting electric field and a 
method: it is the same as having prepared the slit in the electrode), and still more stable orientation 
division will be obtained. Suppose that this method is called a double-sided projection method. 
[0026] (3) of drawing 12 is the example which combined the method of (1) and (2), and it omits 
explanation. Various modifications are possible although the example of a projection and a slit was 
shown as a domain regulation means above. For example, it is also possible to hollow the slit section 
and to make the part into an inclined plane by (1) of drawing 12. Making it the electrode which has a 
projection can also regulate orientation by preparing a projection on a substrate and forming an ITO 
electrode after a substrate and a projection instead of making a projection from (2) of drawing 12 
with an insulating ingredient. Moreover, considering as a hollow instead of a projection is also 
possible. Furthermore, it is also possible to form the explained domain regulation means only in the 
substrate of one side, and when preparing in both substrates, it is also possible to use which 
combination. Moreover, although it is desirable to make it have an inclined plane as for a projection 
or a hollow, it is effective also in respect of being perpendicular. 

[0027] In a projection, if it indicates by black, as for the projection gap section, also in a black 
display, in a projection part, light will leak strictly. Although the difference of such a partial display 
is microscopic and it cannot distinguish with the naked eye, the whole display will be those averages, 
and the display concentration of a black display falls a little, and reduces contrast. Therefore, 
contrast can be further raised by making a projection from the ingredient which does not pass the 
light. 

[0028] When forming a domain regulation means in the substrate of one side or both sides, it is 
possible to form a projection, a hollow, or a slit in the shape of [ of an one direction ] a grid in a 
predetermined pitch. In this case, it is possible to perform orientation division more stably by using 
each projection, a hollow, or a slit as the projection of two or more, hollow, or slit crooked in the 
predetermined cycle. Moreover, when arranging a projection, a hollow, or a slit to the substrate of 
both sides, it is desirable that it is made to carry out half-pitch gap ****** of them. 
[0029] Here, in the liquid crystal display indicated by JP,6-301036,A, since opening (slit) is prepared 
only in a counterelectrode, a domain field cannot be made not much small. On the other hand, in this 
invention, since a slit is prepared in both a pixel electrode and a counterelectrode, a domain field can 
be made into the configuration and magnitude of arbitration. It is also possible to arrange a 
projection or a hollow so that a projection or a hollow may be formed in one substrate side of two 
upper and lower sides in the shape of [ two-dimensional ] a grid and an another side side may be 
countered at the core of a two-dimensional grid. 

[0030] make it any — it is required for the above-mentioned orientation division to arise within 1 
pixel, and it is necessary to make the pitch of a projection, a hollow, or a slit smaller than the pitch of 
1 pixel According to the result of having investigated the property of LCD which applied this 
invention, the viewing-angle property was very excellent, and not to mention TN method, even if 
compared with the IPS method, the viewing-angle property more than an EQC was acquired. From 
the transverse plane, the property when seeing was also very excellent and were 400 or more (this is 
twice [ more than ] the TN method.) contrast ratios. TN method was [ 30% and the IPS method of 
permeability ] 20%, this invention was 25%, and the IPS method was excelled although it was 
inferior to TN method. Moreover, the speed of response was more overwhelmingly [ than other 
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methods ] quick. If it is an equivalent panel, for example, by TN method ON rate tauon (0V ->5V) is 
[ 23ms and off rate tauoff (5 V ->0V) of a speed of response (tau on+tau off) ] 44ms in 21ms, and by 
the IPS method, 42ms and off rate tauoff are 22ms, and although ON rate tauon was 64ms, a speed 
of response For example, in the method using the projection of this invention, ON rate tauon was 
[ 9ms and off rate tauoff] 15ms in 6ms, and speed of responses were 2.8 times of TN method, and 
the 4 time high speed of an IPS method, and were rates which are satisfactory at all to a movie 
display etc. 

[0031] Furthermore, by the method of this invention, in order for a projection, a hollow, or slanting 
electric field to determine the inclination direction of liquid crystal at the time of perpendicular 
orientation and electrical-potential-difference impression at the time of no electrical-potential- 
difference impressing, it is not necessary to perform rubbing processing like the usual TN method or 
an IPS method. Although the rubbing process was a process out of which dust tends to come in the 
panel production process and substrate washing (it washes in water, IP A, etc.) was surely required 
after rubbing, the orientation film may be damaged and it had become the cause of poor orientation. 
On the other hand, in this invention, since the rubbing process is unnecessary, a substrate washing 
process is unnecessary. 
[0032] 

[Embodiment of the Invention] Drawing 13 is drawing showing the whole liquid crystal panel 
configuration of the 1st example of this invention. As shown in drawing 1 1, the liquid crystal panel 
of the 1st example The opposite (common) electrode 12 is formed in one glass substrate 16 by LCD 
of a TFT mold. It corresponds to the intersection of two or more scanning bus lines 3 1 formed in 
parallel with the glass substrate 17 of another side, two or more data bus lines 32 formed in parallel 
with a direction perpendicular to a scanning bus line, and scanning bus lines and data bus lines. 
TFT33 and the pixel (eel) electrode 13 which were prepared in the shape of a matrix are prepared, as 
for the front face of each substrate, perpendicular orientation processing is performed, and the 
closure of the liquid crystal of a negative mold is carried out between two substrates. Since a color 
filter is formed, a glass substrate 16 is called a color filter substrate (CF substrate), and a glass 
substrate 17 is called a TFT substrate. It omits about detailed explanation of TFT-LCD, and the 
configuration of the electrode section which is the description of this invention here is explained. 
[0033] Drawing 14 is drawing showing the panel structure of the 1st example of this invention, (1) is 
drawing showing typically the condition of having seen from across, and (2) is a side elevation. 
Moreover, drawing 15 is drawing showing relation with the pixel of the projection pattern in the 1st 
example, drawing 16 is drawing showing the projection pattern besides the viewing area of the liquid 
crystal panel of the 1st example, and drawing 17 is the sectional view of the liquid crystal panel of 
the 1st example. 

[0034] the ITO film 12 which forms the black matrix layer 34, a color filter 39, and a common 
electrode in the near front face facing the liquid crystal of the CF substrate 16 as shown in drawing 
17 — reaching — etc. — the parallel projection 20 is formed in a pitch. In addition, although the 
perpendicular orientation film is further formed on this, it has omitted here, the ITO film 13 which 
forms the gate electrode 31 which makes a gate bus line, the CS electrode 35, insulator layers 43 and 
40, the electrode that makes a data bus line, and a pixel electrode in the near front face facing the 
liquid crystal of the TFT substrate 17 — reaching — etc. — the parallel projection 20 is formed in a 
pitch. In addition, although the perpendicular orientation film is further formed also with a TFT 
substrate, it has omitted here. Reference numbers 41 and 42 are the sources and the drains of TFT, 
respectively. At this example, Projections 20 A and 20B were created by TFT flattening material 
(positive resist). 

[0035] As shown in (1) of drawing 14, the projection patterns 20A and 20B are parallel patterns 
arranged in a pitch, such as extending in the one direction, respectively, and half-pitch gap ****** i s 
carried out. Therefore, structure as shown in drawing 14 (2) is realized, and as drawing 9 explained, 
orientation division is carried out to two fields. The relation to the pixel of such a projection pattern 
is shown in drawing 15. As shown in drawing 15, generally with the liquid crystal display of color 
display, one color pixel is formed by three pixels, R, G, and B. a color pixel — the upper and lower 
sides ~ it is arranged in the same pitch — as — the breadth of each pixel of R, G, and B - about [ of a 
dip ] - it is made one third. A pixel is the range of a pixel electrode, between the arranged pixel 
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electrodes, a gate bus line (it is hiding in the bottom of projection 20B.) is prepared in a longitudinal 
direction, the data bus line 32 is established in the lengthwise direction, TFT33 is prepared near the 
intersection of the gate bus line 31 and the data bus line 32, and each pixel electrode is connected. 
The black matrix 34 for protection from light is formed in the opposite side of the gate bus line 3 1 of 
each pixel electrode 13, the data bus line 32, and TFT33. Since a reference number 35 shows CS 
electrode for forming the auxiliary capacity prepared for stability of a display and CS electrode has 
protection-from-light nature, the part of CS electrode of the pixel electrode 13 does not act as a pixel. 
Therefore, a pixel is divided into the parts of upper 13A and lower 13B. 

[0036] Within pixel 13A and 13B, three projection 20A runs, respectively, four projection 20B runs, 
and the 1st field where projection 20B is located in the bottom and projection 20A is located in the 
bottom, and the 2nd three fields where projection 20 A is located in the bottom and projection 20B is 
located in the bottom are formed at a time, respectively. Therefore, in one pixel which doubled 
Pixels 13A and 13B, the 1st and the 2nd six fields are formed at a time, respectively. 
[0037] As shown in drawing 16, in the periphery of a liquid crystal panel, the projection patterns 
20A and 20B were formed also in the outside of a pixel at the very end, and the projection patterns 
20A and 20B are prolonged even on the outside of a pixel at the very end. This is because orientation 
division is performed like an internal pixel about the outermost pixel. Moreover, drawing 18 is 
drawing showing the location of the inlet of the liquid crystal in the liquid crystal panel 100 of the 
2nd example. After sticking CF substrate and a TFT substrate like the assembler of a liquid crystal 
panel, although liquid crystal is poured in, LCD of a VA mold TFT method has narrow eel thickness, 
the time amount of liquid crystal impregnation becomes long, so that it may mention later, but in 
order to prepare a projection, the time amount of liquid crystal impregnation becomes long further. 
In order to shorten time amount of liquid crystal impregnation as much as possible, as shown in (1) 
of drawing 18, it is desirable to form the inlet 102 of liquid crystal the perpendicular side of the array 
direction of the projection 20 arranged in parallel periodically. In addition, a reference number 101 is 
a seal line. 

[0038] Moreover, while pouring in liquid crystal, if the gas in a panel is exhausted from the exhaust 
port 103 established in other parts, an internal pressure will decline and impregnation of liquid 
crystal will become easy. Also about an exhaust port 103, as shown in (2) of drawing 18, it is 
desirable to prepare in the side of the opposite side of an inlet 102. The 1st example shows the 
configuration which measured what was actually made as an experiment by the sensing-pin type 
thickness gage to drawing 19. Like illustration, spacing of the ITO electrodes 12 and 13 formed on 
the substrate is regulated so that it may be set to 3.5 micrometers with a spacer 45. Height is [ 1.5 
micrometers and width of face ] 5 micrometers, the up-and-down projections 20 A and 20B leave 15 
micrometers of projections 20 A and 20B, and they are arranged. Therefore, spacing of the adjoining 
projection formed on the same ITO electrode is 30 micrometers. 

[0039] The orientation stabilized very much was obtained in the result which impressed the middle 
electrical potential difference to the panel of the 1st example, and was observed under the 
microscope. Furthermore, by the panel of the 1st example, the speed of response has improved very 
much. Drawing 20 and drawing 21 are drawings showing the speed of response when changing the 
gap of a projection of applied voltage and the upper and lower sides as a parameter in the panel of 
the 2nd example, and (1) of drawing 20 shows the switching rate to which (2) applied the OFF rate 
(5 ->0V) to, and drawing 21 applied the ON rate (0 ->5V) for the ON rate and the OFF response. 
Although it hardly depends for falling time amount tauoff on a gap as shown in drawing 20 and 
drawing 21, build-up-time tauon changes a lot. As a gap becomes small, a speed of response 
becomes quicker. In addition, although the eel thickness of this eel was 3.5 micrometers, the 
practical die length of this gap changes somewhat with eel thickness. That is, it will become narrow, 
if breadth and eel thickness become thick when eel thickness is thin. When spacing was to about 100 
times of eel thickness, it actually checked that liquid crystal fully carried out orientation. 
[0040] make it any ~ switching rate sufficient by the panel of the 1st example was obtained. For 
example, off time amount tauoff is 6ms, ON time amount tauon of the speed of response of 0-5 V at 
the time of 15 micrometers and 3.5 micrometers of eel thickness is 9ms about spacing of a 
projection, and ultra high-speed switching is [ the switching rate tau is 15ms and ] possible for it. 
Drawing 22 to drawing 24 is drawing showing the viewing-angle property of the panel of the 2nd 
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example. Drawing 22 shows change of the contrast by the viewing angle two-dimensional, and 
drawing 23 and drawing 24 show the change to the viewing angle of the display brightness of 8 
gradation. (1) of drawing 23 shows change [ in / for change / in / for change / in / for change / in / for 
the change in 90 degrees of azimuths / in (2) / 45 degrees of azimuths / in (3) / 0 degree of azimuths / 
in (1) of drawing 24 / -45 degrees of azimuths / in (2) / -90 degrees of azimuths ]. In drawing 22, 
contrast shows ten or less field and the part of a double slash shows [ the part of a slash ] a five or 
less contrast field. Like illustration, although the in general good property was acquired, since it is 
vertical 2 division, it is not a property with the completely equal right-and-left upper and lower sides 
like the 1st example. In the vertical direction, the fall of contrast is somewhat large compared with a 
longitudinal direction. In a longitudinal direction, although there are few falls of contrast compared 
with the vertical direction, as shown in (3) of drawing 23, black tone reversal occurs near 30 degree. 
Since a polarizing plate is stuck in the combination from which an absorption shaft becomes 45 
degrees and 135 degrees, the viewing-angle property of the direction of slant is very good. Although 
excelled also in as [ this ] more overwhelmingly than TN method, it is inferior to the IPS method a 
little in respect of the viewing-angle property. However, it is possible to improve a viewing-angle 
property further and to carry out to more than an IPS method by arranging a phase contrast film one 
sheet on the panel of the 1st example. Drawing 25 and drawing 26 are drawings showing the 
viewing-angle property at the time of using a phase contrast film on the panel of the 2nd example, 
and are drawing corresponding to drawing 22 and drawing 23, respectively. Like illustration, it has 
been improved dramatically and the fall also of the tone reversal of a longitudinal direction of the 
contrast by the viewing angle was lost. Conversely, generally, although the tone reversal in a white 
display has occurred in the vertical direction, since human being's eyes hardly understand the 
reversal in a white display, it seldom becomes a problem as display quality. Thus, in all the fields of 
a viewing-angle property, a speed of response, and the difficulty of manufacture, the property 
exceeding an IPS method was acquired by using a phase contrast film. 

[0041] With the configuration of the 1st example, various kinds of deformation was performed, and 
the parameter except having described above was changed and the optimal conditions were 
examined. In a projection, if it indicates by black, light will leak in a projection part. Drawing 27 is 
drawing explaining generating of the leakage light in this projection part. Since orientation of the 
light which carried out incidence like illustration at right angles to the part in which the projection 20 
was formed with the electrode 13 of a bottom substrate is aslant carried out like [ in the slant face of 
projection 20 ] illustration of a liquid crystal molecule, light is penetrated to some extent and 
becomes a halftone display. On the other hand, in the top-most- vertices part of a projection, 
orientation of the liquid crystal molecule is carried out perpendicularly, and light does not leak from 
a top-most- vertices part. This will be the same also about the electrode 12 of a top substrate, and, in a 
black display, a halftone display and a black display will be partially performed in a projection part. 
Although the difference of such a partial display is microscopic and it cannot distinguish with the 
naked eye, the whole display will be the averaged display reinforcement, and the display 
concentration of a black display falls a little, and reduces contrast. Therefore, contrast can be raised 
by making a projection from the ingredient which does not pass the light. Contrast can be further 
raised by making a projection also from the 1st example with the ingredient which does not pass the 
light. 

[0042] Although change of the speed of response when changing the gap of a projection was shown 
in drawing 20 and drawing 21, it was made to change also about the height of a projection and 
change of a property was measured. 7.5 micrometers, 15 micrometers, and eel thickness set to about 
3.5 micrometers the width of face and the gap of a resist which form a projection, respectively, they 
set the height of a resist to 1.537 micrometers, 1.600 micrometers, 2.3099 micrometers, and 2.4486 
micrometers, and measured permeability and a contrast ratio with the experimental device. The 
result is shown in drawing 28 and drawing 29. Moreover, the change to the height of the projection 
(resist) of contrast by the change to the height of a projection (resist) of transmission [ in / for the 
change to the height of a projection (resist) of the transmission in confession voice (at the time of 5V 
impression) / a black condition (at the time of no electrical-potential-difference impressing) ] in 
drawing 31 is shown in drawing 30 from this result at drawing 32. If a resist becomes high, 
according to it, confession voice (at time of electrical-potential-difference impression) permeability 
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will also increase. Since this has the large projection (resist) which bears the auxiliary role for 
making liquid crystal incline, it is considered to be for a liquid crystal molecule to fall more 
certainly. The more the height of a resist also increases the transmission (leakage light) in a black 
condition (at the time of no electrical-potential-difference impressing), the more it increases. This is 
not so desirable in order to act in the direction on which black level is dropped. Drawing 27 explains 
the cause of this leakage light. Right above a projection (resist) and in the gap section, the liquid 
crystal molecule is perpendicular to a substrate front face. Optical leakage is not generated from this 
part. However, in the ramp of a projection, the liquid crystal molecule is carrying out orientation 
with some inclination. If a projection becomes high, the area of this ramp will also increase and 
leakage light will increase. 

[0043] Therefore, contrast (white brightness / black brightness) is in the inclination to fall, so that a 
resist becomes high. However, since contrast is high from the first, a good display can be performed 
even if it increases to the same height as eel thickness. In this case, the role of a panel spacer can be 
made a projection (resist) so that it may mention later. Based on these results, height made the liquid 
crystal display of 15 molds as an experiment using the TFT substrate and CF substrate which have 
the projection which are 0.7 micrometers, 1.1 micrometers, 1.5 micrometers, and 2.0 micrometers. 
Although it appeared also in the liquid crystal panel which the inclination as a result of the above- 
mentioned experiment actually manufactured, in actual observation, the panel manufactured on 
which conditions is also the level from which the fall of contrast does not become a problem, and the 
good display was obtained, this — from the first — high ~ since it is a contrast panel, even if contrast 
falls somewhat, human being's eyes seem ** which cannot be distinguished. Moreover, although the 
height of a projection also manufactured the panel which is 0.7 micrometers in order to discern the 
limitation of a side with the small height of the projection in which liquid crystal carries out 
orientation, the completely normal display was obtained. Therefore, even if a projection (resist) is 
thin thickness 0.7 micrometers or less, it can fully carry out orientation of the liquid crystal 
molecule. 

[0044] Drawing 33 is drawing showing the projection pattern of the 2nd example. As shown in 
drawing 15, in the 1st example, a projection is a straight line-like and the projection was prolonged 
in the direction perpendicular to the longer side of a pixel. The projection is made to extend in the 
direction perpendicular to the side of the shorter one of a pixel 9 in the 2nd example. Other parts of 
the 2nd example are the same as the 1st example. Drawing 255 is drawing showing the modification 
of the 2nd example, (1) shows a projection pattern and (2) shows the sectional view of projection 
arrangement. It passes along the core of a pixel 9 and projection 20 A prepared on the electrode 12 by 
the side of the CF substrate 16 is made to extend in the direction perpendicular to the side of the 
shorter one of a pixel 9 in this modification. A projection is not prepared in the TFT substrate 17 
side. Therefore, orientation of the liquid crystal is carried out in the two directions into each pixel. 
As shown in (2) of drawing 255, a domain is divided by projection 20A in the center of a pixel. 
Moreover, since the edge of a pixel electrode works as a domain regulation means around the pixel 
electrode 13, stable orientation division can be performed. Although the projection of one per pixel 
is only prepared, and a speed of response falls from the 2nd example in this modification since the 
distance of projection 20A and the edge of the pixel electrode 13 is long, a projection is only 
prepared in one side of a substrate, and is easy a production process. Furthermore, since the area 
which a projection occupies within a pixel is small, display brightness can be made high. 
[0045] Drawing 256 is drawing showing the projection pattern of another modification of the 2nd 
example. Projection 20 A prepared on the electrode 12 by the side of the CF substrate 16 is prepared 
in the core of a pixel 9. The projection is not prepared in the TFT substrate 17 side. Projection 20A is 
a square drill. Therefore, orientation of the liquid crystal is carried out in the four directions into each 
pixel. Since the area which the same effectiveness as the modification of drawing 255 is acquired, 
and a projection occupies within a pixel also in this modification is still smaller, display brightness 
improves further. 

[0046] Although much projections of the straight line prolonged in an one direction were prepared in 
parallel in the 1st example and the 2nd example, the orientation division produced by this projection 
is mainly two fields, and 180 degrees of bearings when a liquid crystal molecule carries out 
orientation will differ in two fields. Although the viewing-angle property of halftone is improved 
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now as the component within a field including bearing perpendicular to a substrate which carries out 
orientation was shown in drawing 9, about a component perpendicular to it, a problem as shown by 
drawing 7 arises. Therefore, as for orientation division, it is desirable that they are four directions. 
[0047] Drawing 34 is drawing showing the projection pattern of the 3rd example. As shown in 
drawing 34, in the 3rd example, the projection pattern prolonged in a lengthwise direction and the 
projection pattern prolonged in a longitudinal direction are prepared in 1 -pixel 9. Here, the projection 
pattern prolonged in a longitudinal direction in a lower half in the projection pattern prolonged in a 
lengthwise direction is prepared in the 1 -pixel upper half. If it is this, since orientation division will 
be carried out to two fields in the bearing which is different 180 degrees in a longitudinal direction 
with the projection pattern prolonged in a lengthwise direction and orientation division will be 
carried out to two fields in the bearing which is different 180 degrees in a lengthwise direction with 
the projection pattern prolonged in a longitudinal direction, orientation division will be carried out in 
the four directions within 1 -pixel 9. Therefore, when it considers as a liquid crystal panel, the 
viewing-angle property of the vertical direction and the both directions of a longitudinal direction 
will be improved. In addition, in the 3rd example, it is the same as the 1st example except a 
projection pattern. 

[0048] Drawing 35 is drawing showing the example which transformed the projection pattern of the 
3rd example, and it differs from the projection pattern of drawing 34 in that the projection pattern 
prolonged in a longitudinal direction in a right half in the projection pattern prolonged in a 
lengthwise direction is prepared in the 1 -pixel left half. Also in this case, like the projection pattern 
of drawing 34, orientation division will be carried out in the four directions within 1 -pixel 9, and the 
viewing-angle property of the vertical direction and the both directions of a longitudinal direction 
will be improved. 

[0049] Although the projection was used as a domain regulation means to produce orientation 
division, in the 1st to 3rd example, as shown in drawing 36, in the summit section of a projection, the 
orientation of a liquid crystal molecule is not regulated at all. Therefore, in the summit section of a 
projection, the orientation of liquid crystal is not controlled but display quality is reduced. The 4th 
example is an example which solves such a problem. 

[0050] Drawing 37 is drawing showing the projection configuration of the 4th example, and other 
parts are the same as the 1st to 3rd example. In the 4th example, as shown in (1) of drawing 37, 
projection 20 is made into the configuration which has a taper in a part. Spacing of a taper part is 
good at about (or 50 micrometers or less) 50 micrometers. In order to create such a projection 
pattern, a projection pattern is formed by the positive form resist, and a projection and a taper are 
formed by SURAITO etching. If it is this, orientation will be controlled also in the summit section of 
a projection. 

[0051] Moreover, in the modification of the 4th example, as shown in (2) of drawing 37, the 
projection 46 which has a taper is further formed after projection 20. Also in this case, spacing of a 
taper part is good at about (or 50 micrometers or less) 50 micrometers. In order to create such a 
projection pattern, a projection pattern is formed by the positive form resist, and projection 20 is 
formed by SURAITO etching. Furthermore, the positive form resist of the thickness of one half 
extent of a projection is formed, and it leaves the projection part 46 to which the taper after 
projection 20 was attached by SURAITO etching. Orientation is controlled [ in / similarly / in this / 
the summit section of a projection ]. Drawing 38 is drawing showing the panel structure in the 5th 
example, (1) is drawing showing typically the condition of having seen from across, and (2) is a side 
elevation. The 5th example is an example corresponding to the structure of (3) of drawing 12. It 
formed in the electrode 12 formed in the front face of one substrate like illustration of projection 
20A by the positive resist, and the slit 21 is formed in the electrode 13 of the substrate of another 
side. In fact, the 5th example uses as a slit 21 projection pattern 20B prepared in the pixel electrode 
13 of the 3rd example, and the pixel electrode 13 has a pattern as shown in drawing 39. 
[0052] The problem of cost is in the important requirements which determine a commercial success 
of a liquid crystal display. As mentioned above, although display quality improves by forming a 
domain regulation means in the liquid crystal display of VA method, it is required for there to be a 
problem that the part cost which establishes a domain regulation means becomes high, and to realize 
a domain regulation means by low cost reduction. So, in the 5th example, the domain regulation 
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means by the side of the TFT substrate 17 which has an active element is used as the slit of the pixel 
electrode 13, and the domain regulation means by the side of the color filter substrate 16 which 
counters is considered as a projection. 

[0053] While etching, the process for it increasing and cost's increasing after carrying out pattern 
exposure after applying a photoresist, and developing negatives when preparing a projection on an 
electrode, there is a problem that the yield also falls. On the other hand, it is necessary to carry out 
pattern NINGU of the pixel electrode 13, and to form it, and even if it forms the pixel electrode 
which has a slit 21, a process does not increase it. Therefore, it is lower for cost to make a slit into a 
domain regulation means from a projection in a TFT substrate side. On the other hand, since it is 
usually a solid electrode, the process etched after developing the above photoresists which carried 
out pattern NINGU is required for the counterelectrode of a color filter substrate (CF substrate) when 
preparing a slit in a counterelectrode, but the developed photoresist can use it as it is when forming a 
projection on a counterelectrode, the increment in cost has little direction which forms a projection. 
Therefore, the increment in cost can be made small by using the domain regulation means by the side 
of a TFT substrate as the slit of a pixel electrode, and considering the domain regulation means by 
the side of a color filter substrate as a projection like the liquid crystal display of the 5th example. 
[0054] When a slit is prepared in a pixel electrode and it divides into two or more partial electrodes, 
it is necessary to impress the same signal level to each partial electrode, and to prepare the electrical 
installation part which connects partial inter-electrode one. Since the orientation of liquid crystal is 
in disorder in an electrical installation part so that it may mention later when this electrical 
installation part is prepared in the same layer as a pixel electrode, the problem that the display 
brightness and speed of response of the top of the panel to which a viewing-angle property falls fall 
arises. 

[0055] So, in the 5th example, as shown in drawing 39, brightness equivalent to the case where a 
projection is prepared in both, and a speed of response have been obtained by shading an electrical 
installation part by BM34. In this example, the CS electrode 35 is formed in the center section of the 
pixel, and since the CS electrode 35 is protection- from-light nature, a pixel is divided into the part of 
two upper and lower sides. Reference number 34A shows opening of the top by BM, 34B shows 
opening of the bottom by BM, and the inside of opening passes light. 

[0056] Since bus lines, such as the gate bus line 3 1 and Data Bar Rhine 32, are made from a metallic 
material, they have protection- from-light nature. In order to perform the stable display, it is 
necessary to form a pixel electrode so that it may not lap with a bus line, and it needs to shade 
between a pixel electrode and bus lines. Moreover, since a component property may change with the 
incidence of light and this actuation may break out when the amorphous silicon is used as a semi- 
conductor of operation, the part of TFT also needs to shade especially TFT33. Therefore, BM34 for 
shading these parts is formed from the former, and since it is prepared in the periphery whose 
electrical installation part is a pixel, it can shade by BM34 at this example. Moreover, in order for 
what is necessary just to be not to newly prepare BM for shading an electrical installation part, and 
to extend BM the conventional BM or a little, it is extent from which decline in a numerical aperture 
does not become a problem, either. 

[0057] Since the panels of the 5th example are 2 division methods, various kinds of properties are 
completely fundamentally the same as the 1st example, and the viewing-angle property has also been 
sharply improved compared with TN method. Furthermore, it becomes the same viewing-angle 
property as the panel of the 1st example by using a phase contrast film. ON rate tauon is still 8ms, 
and off rate tauoff is 9ms, and if it is measured against the conventional method, it is [ it is the 
switching rate tau in 17ms and ] far high-speed [ since the speed of response is using the slanting 
electric field by the slit for one side, it is slower than the 1st example a little, but ]. The manufacture 
process is easy compared with the 1st example. 

[0058] Here, a slit is prepared in a pixel electrode as reference, and a counterelectrode explains the 
result when making the liquid crystal display used as the solid electrode as an experiment. Since two 
or more slits of a 2-way were prepared and many domain fields of four directions were formed in a 
pixel, the stable orientation which carried out orientation to about 360-degree omnidirection was 
obtained by the pixel electrode. Therefore, the viewing-angle property is very good and the equal 
image was obtained in 360-degree omnidirection. However, the speed of response has not improved, 
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but ON rate tauon is 42ms, and the switching rate at which off rate tauoff is 15ms and totaled them is 
57ms, and has seldom improved. If the number of a slit is reduced, a speed of response will fall 
further. This is considered to take time amount, before the part domain field will become large and 
all the liquid crystal molecules in a domain field will carry out orientation in the same direction, if 
the number of a slit is reduced. 

[0059] Therefore, the configuration which uses only a slit as a domain regulation means has the 
advantage that a process is made simple, and although it is satisfactory to the display which is mainly 
concerned with a still picture, it cannot be said like an IPS method that it is enough for a movie 
display. In the 5th example, when an electrical potential difference was impressed, it turned out that 
the part by which orientation is not stabilized exists in some places. The reason is explained with 
reference to drawing 40 and drawing 41. Although drawing 40 is drawing explaining orientation 
distribution of the liquid crystal in an electrical installation part, and liquid crystal will carry out 
orientation of it in the direction perpendicular to the direction in which a projection and a slit are 
prolonged in the part in which projection 20 A and a slit 21 are formed in parallel if it is seen from a 
top, in an electrical installation part, liquid crystal molecule 14a by which orientation is carried out in 
the different direction exists, and the abnormalities in orientation produce it. Therefore, although 
orientation of the liquid crystal molecule is carried out perpendicularly (the vertical direction of 
drawing) to projection 20 A and a slit 21 in the gap part of projection 20 A and the electrode slit 21 as 
shown in drawing 41, the summit of a projection, and near the center of a slit, a liquid crystal 
molecule is not perpendicular and carries out orientation horizontally. Although the slanting electric 
field by the inclination and slit of a projection could control liquid crystal in the vertical direction in 
drawing, since it was uncontrollable to a longitudinal direction, the summit of a projection, and near 
the center of a slit, it was checked by the observation under a microscope that the random domain 47 
occurs in a longitudinal direction. Since the domain of the summit of a projection is so small that it 
cannot be distinguished, it does not become a problem, but when brightness falls, at the time of the 
change in white from black, white may become once more bright and it may be visible in the part 
which such abnormalities in orientation produce, as an after-image. This problem is solved in the 6th 
following example. 

[0060] The panel of the 6th example changes the configuration of the slit 21 of projection 20 A in the 
panel of the 5th example, and the eel electrode 13. Drawing 42 is drawing showing the fundamental 
configuration when seeing projection 20A and the eel electrode 13 in the 6th example from a 
direction perpendicular to a panel. Zigzag is made crooked and the slit 21 of the eel electrode 13 is 
also making projection 20 A crooked in zigzag like illustration according to it. The domain regularly 
quadrisected by this as shown in drawing 43 is generated. Therefore, the abnormality section in 
orientation which became a problem in the 5th example is cancelable. 

[0061] Drawing 44 is the top view showing the actual situation of the picture element part of the 6th 
example, drawing 45 is drawing showing the pattern of the pixel electrode of the 6th example, and 
drawing 46 is the sectional view of the part shown by A-B of drawing 44. drawing 44 — and — 
drawing 46 — being shown — as — the — six — an example — LCD — **** — one side — a glass 
substrate — 16 ~ **** — protection from light --**-- black — a matrix — (— BM — ) — 34 — a color 
separation filter (color filter) — 39 — forming — having — the — a top — the whole surface — common 
— an electrode — 12 — forming — having — further — zigzag — a projection — a train — 20 — A — 
forming — having — ****. TFT33 and the pixel electrode 13 which were prepared in the shape of a 
matrix corresponding to the intersection of two or more scanning bus lines 3 1 formed in parallel with 
the glass substrate 17 of another side, two or more data bus lines 32 formed in parallel with a 
direction perpendicular to a scanning bus line, and scanning bus lines and data bus lines are 
prepared. The scanning bus line 31 forms the gate electrode in TFT33, and the data bus line 32 is 
connected to the drain electrode 42 in TFT33. Moreover, the source electrode 41 is the same layer as 
the data bus line 32, and is formed in the drain electrode 42 and coincidence. Between the layers of 
the scanning bus line 31 and the data bus line 32, gate dielectric film, an a-Si barrier layer, and a 
channel protective coat are formed in a predetermined part, an insulator layer is formed on the layer 
of the data bus line 32, and the ITO film which is further equivalent to the pixel electrode 13 is 
formed. The pixel electrode 13 is the rectangle of 1 :3 as shown in drawing 45, and two or more slits 
21 are formed in the direction to which 45 degrees inclined to the side. Furthermore, in order to 
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stabilize the potential of each pixel electrode 13, the CS electrode 35 is formed and auxiliary 
capacity is formed. A glass substrate 17 is called a TFT substrate. 

[0062] Like illustration, although the slit 21 of projection train 20A of CF substrate and a TFT 
substrate shifts, and is arranged only one half of each array pitches and the relation of a substrate is 
reverse, physical relationship of a projection and a slit as shown in (3) of drawing 12 is realized, and 
the orientation of liquid crystal is divided in the four directions. As mentioned above, the pixel 
electrode 13 applies a photoresist on it, after forming the ITO film, and it is formed by etching, after 
exposing and developing the pattern of an electrode. Therefore, if pattern NINGU is carried out so 
that the part of a slit may be removed, a slit can be formed at the same process as the former, and 
cost will not increase. 

[0063] In the 6th example, as shown in drawing 45, the part of the peripheries 131, 132, and 133 of 
the pixel electrode 1 3 leaves an electrode, and is using it as the electrical installation part. As 
mentioned above, in the 6th example, since the orientation of liquid crystal is in disorder in an 
electrical installation part, as shown in drawing 45, the periphery of the pixel electrode 13 prepared 
the electrical installation part, BM which has top opening 34A and bottom opening 34B was used, 
and brightness equivalent to the case where a projection is prepared in both, and a speed of response 
have been obtained by shading an electrical installation part with BM and the CS electrode 35. 
[0064] Drawing 47 and drawing 48 are drawings showing the viewing-angle property in the 6th 
example. Thus, the viewing-angle property is very good and most of the abnormality section in 
orientation was not admitted. Moreover, the switching rate tau is 17.7ms and ultra high-speed 
switching is possible for a speed of response. Drawing 49 is the modification of the pattern of a pixel 
electrode, and forms BM34 as shown in (2) to the pixel electrode 13 of drawing 49 as shown in (1). 
In addition, the pattern of a pixel electrode can consider various kinds of modifications, for example, 
prepares an electrical installation part in the periphery of the both sides of a slit, and may be made to 
make each partial inter-electrode resistance small. 

[0065] In addition, in the 5th and 6th examples, although it is also possible to prepare a slit instead of 
the projection prepared on the counterelectrode 12 of the CF substrate 16, and to use both domain 
regulation means as a slit, a speed of response falls as mentioned above in that case. In the 6th 
example, although the electrical installation part was the same layer as a partial electrode, it can also 
be formed in another layer. The 7th example is such an example. 

[0066] Drawing 50 is drawing showing the pattern and structure of a pixel electrode in the 7th 
example. The 7th example is the same as the 1st example except formation in the contact hole which 
connects the pixel electrode 13 which formed the connection electrode 132 in coincidence at the time 
of data bus line 32 formation, and was divided into the insulating layer 135, and the connection 
electrode 134. In addition, in this example, although the connection electrode 134 was formed in the 
data bus line 32 and coincidence, you may form in the gate bus line 31 or the CS electrode 35, and 
coincidence. In addition, although a connection electrode may be formed separately from formation 
of a bus line, it is necessary to newly establish the process for connection electrode formation in this 
case, and that much new process will increase. As for a connection electrode, for simplification of a 
process, it is desirable to form in coincidence at the time of formation of a bus line or CS electrode. 
[0067] In the 7th example, since the connection electrode leading to the abnormalities in orientation 
can be kept away from a liquid crystal layer compared with the 6th example, the abnormalities in 
orientation can be reduced further. In addition, if a connection electrode is formed with the 
ingredient of protection- from-light nature, since the part will be shaded, display quality improves 
further. Drawing 51 is the top view of the picture element part of the 8th example, and drawing 52 is 
the sectional view of the part of A-B of drawing 51. The 8th example is the same as the 6th example 
except having formed projection 20C in the slit of the pixel electrode 13. The slit of an electrode and 
the insulating projection prepared on the electrode specify the orientation field of liquid crystal. Like 
the 8th example, when projection 20C is prepared in a slit 21, the direction of orientation of the 
liquid crystal by the slit 21 and projection 20C is in agreement, and projection 20C assists division of 
the orientation by the slit 21, and it works so that you may make it stabilized more. Therefore, from 
the 6th example, orientation is stabilized and a speed of response also improves. As shown in 
drawing 52, projection 20C is realized by piling up the layer formed in coincidence, when forming 
the CS electrode 35, the gate bus line 31, and the data bus line 32, respectively. 
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[0068] Drawing 53 and drawing 54 are drawings explaining the manufacture approach of the TFT 
substrate of the 8th example. As shown in (1) of drawing 53, the metal (metal) film 311 of a gate 
layer is formed to a glass substrate 17. It leaves the part 312 equivalent to the gate bus line 31, the 
CS electrode 35, and projection 20C by the photolithography method by (2). Continuation membrane 
formation of gate dielectric film 313, an a-Si barrier layer, and the channel protective coat 313 is 
carried out by (3). It leaves the part 314 which is equivalent to the channel protective coat 65 and 
projection 20C in self align by (4) with tooth-back exposure etc. The metal 321 of a contact layer 
and a source drain layer is formed by (5) of drawing 54. The source electrode 41, the drain electrode 
42, etc. are formed by the photolithography method by (6). At this time, it also leaves the metal film 
to the location equivalent to projection 20C inside a slit. The passivation film 331 is formed by (7). 
The contact hole 332 of the source electrode 36 and a pixel electrode is formed by (8). The ITO film 
341 is formed by (9). The pixel electrode 13 is formed by the photolithography method by (10). A 
slit is prepared at this time. 

[0069] As mentioned above, in this example, although projection 20C is formed in the slit 21 of the 
pixel electrode 13, compared with the former, there is no increment in a process and the 
effectiveness that orientation is further stabilized by projection 20C is acquired. In addition, although 
three layers, a gate bus-line layer, a channel protective coat layer, and a source drain layer, were 
considered for the projection in the slit of a pixel electrode as the projection in piles, it is one layer or 
you may make it form a projection in this example combining two-layer. 

[0070] Drawing 55 is drawing showing the configuration when seeing the projections 20 A and 20B 
in the 9th example from a direction perpendicular to a panel, and drawing 56 is drawing showing the 
actual top view of the picture element part of the 9th example. The panel of the 9th example of this 
invention makes the configuration of the projections 20A and 20B in the panel of the 1st example 
crooked in zigzag like the 6th example, and the orientation of quadrisection was obtained. Since the 
90 degrees of the directions of a projection side differ at a time and they carry out orientation of the 
liquid crystal molecule in the perpendicular direction on the surface of a projection on both sides of a 
straight part, the orientation of quadrisection is obtained. The thickness (eel thickness) of a liquid 
crystal layer is 4.1 micrometers, and width of face is [ the height of projection 20 A of CF substrate ] 
specifically 1.4 micrometers in 10 micrometers. Width of face was [ height ] 1.2 micrometers in 5 
micrometers, the gap (gap of the direction to which 45 degrees inclined by a diagram) of Projections 
20A and 20B is 27.5 micrometers, and, as for projection 20B of a TFT substrate, the pixel dimension 
(pixel array pitch) manufactured the panel of the conditions which are 
99micrometerx297micrometer. Consequently, the speed of response was the same as the 1st 
example, the viewing-angle property was the same as the property of the 6th example, and it was a 
very good property with equal four directions. A projection ingredient also involves and the optimal 
width of face of a projection, height, and a gap change further also according to the conditions of**, 
such as an orientation film ingredient, a liquid crystal ingredient, and eel thickness, while they are 
deeply related mutually. 

[0071] The inclination direction of liquid crystal is controllable by the panel of the 9th example 
mainly in the four directions. Although the field where the part shown by A, B, C, and D is 
controlled by drawing 55 in these four directions is shown, the ratio in that 1 pixel is not equal. In 
order that this may make a projection pattern the continuous thing and a projection pattern may 
arrange it in the same location by each pixel, it is because the repeat pitch of a projection pattern is 
doubled with the array pitch of a pixel. Although the viewing-angle property shown in drawing 47 
and drawing 48 in fact is acquired and the inhomogeneity of the field of orientation division had not 
appeared in a viewing-angle property, it is there where it cannot be said as a not much desirable 
condition, and the projection pattern of drawing 55 was disregarded and formed for the pixel pitch 
all over the substrate. The width of face of the resist made 7 micrometers and a resist gap 15 
micrometers, resist height of 1.1 micrometers, and 3.5 micrometers of eel thickness, and made the 
liquid crystal display of 15 molds as an experiment using the TFT substrate and CF substrate. 
Although the interference pattern with a gate bus line, a data bus line, etc. was seen a little, the in 
general good display was obtained. Although 15-micrometer resist gap was made to increase the 
width of face of a resist to 30 micrometers, it was the almost same result, therefore, even if a pixel 
dimension is disregarded and it forms a projection pattern by making the width of face of a 
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projection, and a repeat pitch into a value sufficiently smaller than a pixel pitch, a good display 
obtains — having — in addition ~ and the degree of freedom of a design will spread. It is solvable by 
setting up a projection or the repetition pitch of the pattern of a hollow for losing an interference 
pattern completely at 1 or the integral multiple for an integer of a pixel pitch. Similarly, the cycle of 
a projection also needs the design in consideration of the period of a pixel, and its 1 or integral 
multiple for an integer of a pixel pitch is desirable. 

[0072] In addition, if a projection pattern is made into what does not continue as shown in drawing 
57 in the 9th example, the ratio of the field controlled in the four directions within 1 pixel can 
equalize. However, even if it is this, a manufacture top does not have especially a problem. 
However, since a projection pattern does not continue and the direction of orientation of liquid 
crystal is in disorder in the edge part, deterioration of display quality, such as optical leakage, is 
produced. It is desirable to use the repeat pitch of a projection pattern as the continuous projection 
pattern like drawing 55 also from such a point according to the array pitch of a pixel. 
[0073] In the 9th example, the projection of the dielectric crooked in zigzag was prepared on an 
electrode 12 and 13 as a domain regulation means, and this has regulated the direction of orientation 
of liquid crystal. As mentioned above, if a slit is prepared in an electrode, slanting electric field will 
arise into the edge part, and it will work as a domain regulation means similar to a projection. 
Slanting electric field are similarly generated about the edge of a pixel electrode. Therefore, it is 
necessary to also take into consideration slanting electric field with the edge of a pixel electrode as a 
domain regulation means. Drawing 58 is this drawing that gives phenomenon explanation, and 
shows the case of the inclination perpendicular orientation to which it inclined a little 
perpendicularly here. As shown in (1) of drawing 58, when not impressing an electrical potential 
difference, orientation of each liquid crystal molecule 14 is carried out almost perpendicularly. If an 
electrical potential difference is impressed among electrodes 12 and 13, in the field except the 
periphery of an electrode 13, electric field will occur in the direction perpendicular to electrodes 12 
and 13, and the liquid crystal molecule 14 will incline in the direction perpendicular to this electric 
field. Although one electrode is a common electrode, the electrode of another side is a display pixel 
electrode, and since it has dissociated for every display pixel, as shown in (2) of drawing 58, the 
direction of electric field 8 inclines in the periphery (edge) section. Since the liquid crystal molecule 
14 inclines in the direction which becomes perpendicular to the direction of electric field 8, the 
inclination directions of liquid crystal differ with the core and edge of a pixel like illustration, and it 
generates the phenomenon called a reverse tilt. If this reverse tilt occurs, a schlieren organization 
will be formed in a display pixel field, and display quality will deteriorate. 
[0074] Generating of such a reverse tilt is also the same as when establishing a slanting bank in 
zigzag to a pixel electrode edge like the 9th example. Drawing 59 is drawing showing the part 51 in 
which it gazed at the schlieren organization in the configuration which prepared the projection 
pattern crooked in the zigzag of the 9th example. Moreover, drawing 60 is drawing which expanded 
near the part 51 where it gazed at the schlieren organization, and the inclination direction of the 
liquid crystal molecule 14 at the time of electrical-potential-difference impression is shown. In this 
example, with the pixel electrode substrate with which TFT is formed as a projection ingredient, and 
the opposite substrate with which a common electrode is formed, the projection was formed with a 
different ingredient and it assembled, without printing the perpendicular orientation film and 
carrying out rubbing processing on it. Cel thickness could be 3.5 micrometers. The part 51 in which 
it gazed at the schlieren organization is a part where the inclination direction of the liquid crystal 
molecule toppled by the orientation restraining force by slanting electric field differs from the 
orientation regulation direction by projection greatly at the time of electrical -potential-difference 
impression. It becomes the cause by which this reduces contrast, reduces a speed of response, and 
reduces display quality. 

[0075] Moreover, when the liquid crystal display of a configuration of having prepared the 
projection pattern crooked in the zigzag of the 9th example was driven, it set to a part of display 
pixel, and the display became dark and the phenomenon called the after-image a pre- display remains 
and is in sight for a while in the display of an animation, a cursor advance, etc. occurred. Drawing 61 
is drawing showing the field which looks black within a pixel in the liquid crystal panel of the 9th 
example. In this field, it turned out that change of the orientation condition at the time of electrical- 
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potential-difference impression is very slow. 

[0076] (1) of drawing 62 is the sectional view of A- A' in drawing 61, and (2) of drawing 62 is the 
sectional view of B-B\ Although there is a field which looks [ show / in drawing 61 ] black near a 
left-hand side edge in the cross section of A- A', there is no field which looks black near a right-hand 
side edge. Although the inclination direction of the liquid crystal molecule toppled by the orientation 
restraining force by slanting electric field differs from the orientation regulation direction by 
projection greatly near a left-hand side edge corresponding to this as shown in (1) of drawing 62, 
near a right-hand side edge, the inclination direction of the liquid crystal molecule toppled by the 
orientation restraining force by slanting electric field and the orientation regulation direction by 
projection are comparatively in agreement. Although similarly the field which looks black is near a 
right-hand side edge in the cross section of B-B' Although the inclination direction of the liquid 
crystal molecule toppled by the orientation restraining force by slanting electric field differs from the 
orientation regulation direction by projection greatly near a right-hand side edge as there is no field 
which looks black near a left-hand side edge and it is shown in (2) of drawing 62 corresponding to 
this Near a left-hand side edge, the inclination direction of the liquid crystal molecule toppled by the 
orientation restraining force by slanting electric field and the orientation regulation direction by 
projection are comparatively in agreement. 

[0077] As mentioned above, it turns out at the time of electrical-potential-difference impression that 
the part where the inclination direction of the liquid crystal molecule toppled by the orientation 
restraining force by the slanting electric field of the edge of a display pixel electrode differs from the 
orientation regulation direction by projection greatly is the cause of degradation of display quality. 
Moreover, when the liquid crystal display of a configuration of having prepared the projection 
pattern was driven, degradation of display quality was seen [ near the bus line (a gate bus line, data 
bus line) ] within the pixel. This is for the very small field (domain) which is not desirable to occur 
near the bus line, and for turbulence and a speed of response to fall [ the orientation of liquid 
crystal ] with the generating. Thereby, problems in halftone, such as a fall of a viewing-angle 
property and a fall of a color property, have occurred. 

[0078] Drawing 63 is drawing showing basic arrangement of the projection in LCD of the 10th 
example. The range specified with the eel electrode 13 acts as a pixel, and this part is made to call a 
viewing area, a call, and the other part the outside of a viewing area here. Usually, although the bus 
line made from the metallic material although a bus line and TFT were prepared in the part besides a 
viewing area has protection- from-light nature, TFT makes light penetrate. Therefore, the protection- 
from-light member called a black matrix (BM) is prepared in the part between TFT and a eel 
electrode, and a bus line. 

[0079] He prepares projection 20A in the part besides the viewing area on the opposite (common) 
electrode 12 of the CF substrate 16, and is trying to produce orientation restraining force in the 10th 
example in the different direction from the orientation restraining force by the slanting electric field 
produced with the edge of the pixel electrode 13. Since the condition at the time of no electrical- 
potential-difference impressing is shown and perpendicular orientation processing is performed, (1) 
of drawing 63 carries out orientation of the liquid crystal molecule 14 almost at right angles to the 
front face of electrodes 12 and 13 and projection 20 A. If an electrical potential difference is 
impressed, as shown in (2) of drawing 63, orientation of the liquid crystal molecule 14 will be 
carried out in the direction which becomes perpendicular to electric field 8. Out of a viewing area, 
since there is no pixel electrode 13, it applies out of a viewing area near the edge of the pixel 
electrode 13, and electric field become slanting. Although it is going to carry out orientation of the 
liquid crystal molecule 14 in the different direction from the orientation in a viewing area for this 
slanting electric field as shown in (2) of drawing 58, as the orientation restraining force of projection 
42 shows to (2) of drawing 63, orientation will be carried out in the same direction as the orientation 
in a viewing area. 

[0080] Drawing 64 is drawing showing the projection pattern in the 10th example. Moreover, 
drawing 65 is drawing which expanded the part surrounded with the circle by drawing 64. In the 
10th example, in order to realize basic arrangement of drawing 63 in the 9th example, the auxiliary 
projection is prepared. It is drawing showing the pattern of the projection train in the example 
applied to the method which establishes the projection train crooked in zigzag as a domain regulation 
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means by VA method. As compared with drawing 59, the auxiliary projection 52 is newly provided 
near [ where it gazed at the schlieren organization ] the part so that clearly. This auxiliary projection 
52 has led to projection train 20 A prepared on a counterelectrode 12, and is formed in one. In the 
part which formed the auxiliary projection 52, relation shown in drawing 63 was realized, since the 
orientation of the liquid crystal molecule 14 in the edge part of a pixel electrode was in agreement 
with the orientation in a viewing area as shown in drawing 65, it did not gaze at the schlieren 
organization at which it gazed by drawing 59, but its display quality improved. In addition, drawing 
258 shows the example which formed the auxiliary projection 52 in drawing 65 so that the edge of 
the pixel electrode 13 might be countered. In this case, it did not gaze at the schlieren organization. 
[0081] In addition, in the 10th example, although acrylic transparence resin was used as a projection, 
it is also possible to use a black thing, and since the leakage light in a projection part can be 
intercepted if a black thing is used, contrast improves. Although drawing 63 and drawing 64 showed 
the example which forms the auxiliary projection 52 as a domain regulation means outside a field out 
of a viewing area, it is also possible to prepare a hollow (slot) instead of a projection. However, a 
hollow needs to prepare in a TFT substrate side. 

[0082] As long as the domain regulation means outside a field has suitable orientation restraining 
force, what kind of thing is sufficient as it. For example, it is known that the direction of orientation 
will change specific wavelength, such as ultraviolet rays, at the orientation film if light is irradiated, 
and changing some directions of orientation besides a viewing area using this can also realize the 
domain regulation means outside a field. Drawing 66 is drawing explaining change of the direction 
of orientation by the exposure of ultraviolet rays. If the perpendicular orientation film is applied to a 
substrate side and the ultraviolet rays which are not polarized [ a 45-degree direction to ] are 
irradiated by a certain include angle and (2) from one direction there as shown in (1) of drawing 66, 
it is known that the direction of orientation of the liquid crystal molecule 14 will fall on the direction 
of radiation of ultraviolet rays from a perpendicular. 

[0083] Drawing 67 is drawing showing the modification of the 10th example, and irradiated 
ultraviolet rays from the direction shown in the part 43 of the orientation film by the side of the TFT 
substrate which counters the auxiliary projection 52 as a domain regulation means outside a field 
shown in drawing 64 by the arrow head 44. Thereby, a part 53 comes to have the orientation 
restraining force committed in the direction which offsets the effect of the slanting electric field in 
the edge of the eel electrode 13. Therefore, the same effectiveness as the 10th example shown in 
drawing 64 is acquired. In addition, although ultraviolet rays were irradiated only at the TFT 
substrate side, you may make it irradiate the CF substrate 16 side in drawing 67 at both a chisel or a 
TFT substrate, and CF substrate. In addition, it is necessary to set up the direction of radiation of 
ultraviolet rays the optimal by the reinforcement of the orientation restraining force by exposure 
conditions, and balance with the orientation restraining force by slanting electric field. 
[0084] the domain regulation means outside a field reduces the effect of the orientation on the liquid 
crystal molecule in the viewing area of the slanting electric field produced with the edge of a eel 
electrode, and is stable in the orientation of the liquid crystal molecule in a viewing area — since it 
prepares for last reason, it is applicable not only to VA method but other methods. Here, the 
desirable arrangement to the edge of the projection which works as a domain regulation means, and 
the pixel electrode 13 of a hollow is considered. Drawing 68 is drawing showing the example of the 
fundamental physical relationship of the projection which works as the edge and domain regulation 
means of a pixel electrode. As are shown in (1) of drawing 68, and projection 20B is arranged at the 
edge of the pixel electrode 13 or it is shown in (2) of drawing 68 As projection 20A is arranged at 
the part of the counterelectrode 12 which counters the edge of the pixel electrode 13 or it is shown in 
(3) of drawing 68 Projection 20B by the side of the TFT substrate 17 is arranged for projection 20A 
by the side of the CF substrate 16 out of a viewing area inside a viewing area to the edge of the pixel 
electrode 13. 

[0085] A projection is arranged at the edge or the part which counters of the pixel electrode 13, and 
the field related to the direction of orientation of liquid crystal is divided by projection with an edge 
(1) of drawing 68, and (2). It stops therefore, affecting the orientation in a viewing area at all 
whatever the slanting electric field besides a viewing area. Therefore, within a viewing area, the 
stable orientation is obtained and display quality is improved. 
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[0086] According to the arrangement conditions of (3) of drawing 68, since the direction of the 
orientation restraining force by the slanting electric field in the edge of the pixel electrode 13 and the 
orientation restraining force by projection is in agreement, the orientation which did not generate the 
domain but was stabilized is obtained. In addition, the conditions which make in agreement the 
direction of the orientation restraining force by slanting electric field and the orientation restraining 
force by the domain regulation means can be realized also when using a hollow instead of a 
projection. Drawing 69 is drawing showing the edge at the time of realizing the arrangement 
conditions which are equivalent to (3) of drawing 68 in a hollow, and arrangement of a hollow. That 
is, hollow 23 A by the side of the CF substrate 16 is arranged for hollow 23B by the side of the TFT 
substrate 17 out of a viewing area inside a viewing area to the edge of the pixel electrode 13. 
[0087] Drawing 70 is LCD which established the straight-line-like (shape of stripe) projection train 
as a domain regulation means like the 1st example, is drawing showing the array of the projection 
train which realized the conditions of (3) of drawing 68, and shows a sectional view to (2) for the top 
view seen from the bottom to (1). With the configuration of drawing 70, the height of a projection 
was set to 40 micrometers, and after the width of face of about 2 micrometers and a projection stuck 
two substrates, it made the gap of 7 micrometers, a projection, and a projection the structure where 
the projection of a TFT substrate and the projection of CF substrate were arranged by turns. In 
addition, although a projection will be arranged between the pixel electrodes 13 in the TFT substrate 
17 since the conditions of (3) of drawing 68 are realized, since the gate bus line 31 is formed 
between the pixel electrodes 13, the projection arranged between the pixel electrodes 13 will be 
located on the gate bus line 31. 

[0088] In LCD of drawing 70, since a domain like before which is not desirable was not observed 
and did not have a part with a slow switching rate, either, the after-image etc. was not observed but 
good display quality was acquired. In addition, in drawing 70, if projection 20B arranged between 
the pixel electrodes 13 is arranged on the edge of the pixel electrode 13, the conditions of (1) of 
drawing 68 will be realized, and if Projections 20 A and 20B are arranged to a reverse substrate by 
the arrangement, the conditions of (2) of drawing 68 will be realized. Although it may be arranged to 
the TFT substrate 17 side or may be arranged to the CF substrate 16 side, when a gap of the 
lamination of a substrate is taken into consideration, as for the projection arranged in the location 
which counters an edge top or an edge, it is desirable to form in the edge of the eel electrode 13 by 
the side of the TFT substrate 17. 

[0089] Drawing 71 is the projection of another pattern configuration, is drawing showing the array of 
the projection train in LCD of the 1 1th example which realized the conditions of (3) of drawing 68, 
and shows a sectional view to (2) for the top view seen from the bottom to (1). Like illustration, the 
grid of a projection has been arranged like the squares between the eel electrodes 13, and sequential 
formation of the projection of this and an analog was further carried out toward the inside of each 
pixel. If such a projection pattern is used, the direction of orientation can be quadrisected in each 
pixel. However, the rate of each orientation direction cannot be made equal. Also in this case, a 
projection pattern in a grid pattern will be arranged on the gate bus line 31 and the data bus line 32 
which were prepared between the eel electrodes 13. 

[0090] In addition, also in drawing 71, if projection 20B arranged between the eel electrodes 13 is 
formed in the part which counters the edge of the eel electrode 13 of the TFT substrate 17, or the 
edge of the CF substrate 16, (1) of drawing 68 and the conditions of (2) will be realized. It is 
desirable to form a projection in the edge of the eel electrode 13 by the side of the TFT substrate 17 
also in this case. Although drawing 71 showed the example which also formed the projection in the 
shape of [ rectangular ] a grid according to the rectangular eel electrode, since a projection is a 
rectangle, the rate of each orientation direction cannot be made equal. Then, it is possible to use the 
projection train crooked in zigzag as shown in the 9th example. However, as drawing 59 and 
drawing 61 explained, unless a projection like drawing 64 is prepared, the domain which is not 
desirable occurs near the edge of the eel electrode 13. For this reason, it is possible to use not the 
projection that continued as shown in drawing 72 but the projection which became independent 
every pixel 13. However, since the abnormalities in orientation arise in the part shown by T of a 
pixel 13 and the distance from the electric-field control section (TFT) 33 differs when the projections 
20A and 20B shown in drawing 72 are formed, the problem that a speed of response falls arises. It is 
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the projection train crooked in zigzag to the rectangular pixel, and it is impossible to fill with all 
edges the arrangement conditions over the edge of the eel electrode of a projection shown in drawing 
68. This problem is solved in the 12th example. 

[0091] Drawing 73 is the pixel electrode 13 in the 12th example, the gate bus line 31, the data bus 
line 32, TFT33, and drawing showing the configuration of Projections 20A and 20B. Like 
illustration, it considered as the configuration where the pixel electrode 13 was also set by the 
configuration crooked in the zigzag of Projections 20A and 20B, in the 4th example. If it is this 
configuration, it does not generate, but since the distance from the electric-field control section 33 to 
the edge of the pixel electrode 13 is equal, the abnormalities in orientation can also improve a speed 
of response. In addition, the gate bus line 31 also makes zigzag crooked in the 4th example 
according to the configuration of the pixel electrode 13. 

[0092] In addition, if the projection arranged on the gate bus line 31 is formed in the part which 
counters the edge of the pixel electrode 13, or the edge of the CF substrate 16, (1) of drawing 68 and 
the conditions of (2) will be realized. It is desirable to form a projection in the edge of the pixel 
electrode 13 by the side of the TFT substrate 17 also in this case. However, it is only an edge parallel 
to the gate bus line 31 that the conditions of drawing 68 are realized, and it is not satisfied about an 
edge parallel to the data bus line 32. Therefore, about this part, it will be influenced of slanting 
electric field and the problem explained by drawing 61 arises from drawing 58. 
[0093] Drawing 74 is the pixel electrode 13 of the modification of the 12th example, the gate bus 
line 31, the data bus line 32, TFT33, and drawing showing the configuration of Projections 20A and 
20B. Although it was made the configuration where the gate bus line 31 was also crooked in zigzag 
according to the configuration of the eel electrode 13 crooked in zigzag, in the 12th example of 
drawing 73, the gate bus line 31 can also be made to become the configuration where the data bus 
line 32 was crooked in zigzag in a straight line by the configuration of the eel electrode 13 being 
shown in drawing 74. In addition, in drawing 74, Projections 20A and 20B are projections which did 
not become independent for every pixel but continued over two or more pixels. Projection 20B is 
prepared on the data bus line 32 prepared in the vertical direction to the field between the eel 
electrodes 13, and the conditions of (3) of drawing 68 are realized. Also in arrangement of drawing 
74, if the projection arranged on the data bus line 32 is formed in the part which counters the edge of 
the eel electrode 13, or the edge of the CF substrate 16, (1) of drawing 68 and the conditions of (2) 
will be realized. It is desirable to form a projection in the edge of the eel electrode 13 by the side of 
the TFT substrate 17 also in this case. 

[0094] In addition, in arrangement of drawing 74, the projection is crossing the edge of the eel 
electrode 13 parallel to the gate bus line 31. Therefore, about this part, it will be influenced of 
slanting electric field and the problem explained by drawing 61 arises from drawing 58. Drawing 75 
is drawing showing another modification of the 12th example. It is made for crookedness of a 
projection to produce twice the arrangement shown in drawing 75 within a pixel. Thereby, since the 
configuration of a pixel becomes close to a rectangle from drawing 74, a display becomes legible. 
[0095] Drawing 76 is the eel electrode 13 of the 13th example, the gate bus line 31, the data bus line 
32, TFT33, and drawing showing the configuration of Projections 20A and 20B, and drawing 77 is 
the A-A'cross-section and B-B f cross section shown in drawing 76. Although the domain regulation 
means outside a field was established out of the viewing area and the pixel electrode was made into 
the configuration crooked in zigzag in the 12th example in the 10th example in order to reduce the 
effect by the slanting electric field of the edge part of the pixel electrode 13 in the case of having the 
projection train crooked in zigzag, it is difficult to lose effect completely. Then, the part which 
orientation as shown in drawing 59 and drawing 61 is disturbed, and the domain which is not 
desirable produces is shaded by the black matrix (BM) 34, and it is made not to influence a display 
in the 13th example. 

[0096] Since the part of A-A ! shown in drawing 76 is not influenced of slanting electric field, as it is 
shown in (1) of drawing 77 as usual, BM34 is narrowed, and since the effect of slanting electric field 
is large, the part of B-B ? makes width of face of BM34 large compared with the former, and is made 
not to be displayed. If it is this, display quality will not deteriorate and the fall of an after-image or 
contrast will not be produced. However, since the area of BM34 increases, a numerical aperture 
decreases and the brightness of a display falls. However, it does not become a problem if the area 
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which BM34 increases is not so large. 

[0097] As mentioned above, if it is the 13th example, since the effect of the slanting charge in the 
edge part of a pixel electrode can be reduced from the 10th example, display quality improves. 
Although the orientation of liquid crystal is divided by establishing a domain regulation means in the 
example explained until now It will be divided into bearing in which 180 degrees of domains differ 
in the part of a domain regulation means if the orientation of the boundary part of a domain is 
observed in a detail. It turned out that the very small domain where 90-degree bearings differ exists 
in the boundary part between domains (on a projection, a hollow, or a slit), and the field which looks 
dark exists in the boundary (the edge of a projection near [ If it is a projection ]) of each domain also 
including a very small domain. Such a field that looks dark caused decline in a numerical aperture, 
and the display became dark and it had a problem of the end. As mentioned above, it is necessary to 
prepare CS electrode used as the factor which reduces a numerical aperture, to have established the 
black matrix (BM) which otherwise shades the perimeter of a TFT part or a display pixel electrode, 
and to make it not cause decline in a numerical aperture as much as possible in the liquid crystal 
display using TFT. 

[0098] Although it already explained that the auxiliary capacity (Storage Capacitor) by CS electrode 
was used, an operation and electrode structure of auxiliary capacity are explained briefly here. (1) of 
drawing 78 is drawing showing the circuit for every pixel in the liquid crystal panel which has 
auxiliary capacity. As shown in drawing 9, the CS electrode 35 is formed in parallel with the eel 
electrode 13 so that a capacitative element may be constituted through a dielectric layer between the 
eel electrodes 13. Since the CS electrode 35 is connected to the same potential as the common 
electrode 12, as shown in (1) of drawing 78, the auxiliary capacity 2 is formed in the capacity 1 and 
juxtaposition by liquid crystal. When impression of the electrical potential difference to liquid crystal 
1 is performed, impression of an electrical potential difference is similarly performed in the auxiliary 
capacity 2, and the electrical potential difference held at liquid crystal 1 is held also by the auxiliary 
capacity 2. Since the auxiliary capacity 2 cannot be easily influenced of electrical-potential- 
difference change, such as a bus line, compared with liquid crystal 1, it controls an after-image and a 
flicker and there is effectiveness in control of the poor display by the TFT OFF state current etc. In 
forming the CS electrode 35, in order to make a process simple, it is desirable to form in the same 
layer as the gate (gate bus line) which constitutes a TFT component, the source (data bus line), or a 
drain (eel) electrode with the same ingredient. Since these electrodes are formed with an opaque 
metal from the relation of precision, its CS electrode 35 is also opaque. As mentioned above, since 
CS electrode is formed in parallel with the eel electrode 13, the part of CS electrode cannot be used 
as a display pixel, but the part numerical aperture falls. 

[0099] While low-power-ization is advanced, as for the liquid crystal display, improvement in 
display brightness is demanded. Therefore, the thing of a numerical aperture high as much as 
possible is desirable. On the other hand, in order that the leakage light of these parts may reduce 
display quality, if a protection-from-light ingredient is used for a projection or it is a slit, shading by 
BM etc. is desirable [ as explained until now, a slit is prepared in a projection or an electrode for 
improvement in display quality, but ]. However, this becomes the factor which reduces a numerical 
aperture. Therefore, it is desirable by piling these up as much as possible to prevent decline in a 
numerical aperture as much as possible. 

[0100] (2) of drawing 78 is an example of arrangement of the CS electrode 35 and Projections 20A 
and 20B considered when arranging much projections of narrow width of face. Although it is 
prepared so that Projections 20 A and 20B may lap with some CS electrodes 35, the part with which 
the direction of the CS electrode 35 does not lap since width of face is wide also exists. Drawing 79 
is drawing showing arrangement of the projection 20 (20 A, 20B) in the 14th example, and the CS 
electrode 35, (1) shows a plan and (2) shows a sectional view. Like illustration, the CS electrode 35 
is divided and is prepared in the bottom of Projections 20A and 20B. In order to realize auxiliary 
capacity of a predetermined capacity, a predetermined area is required for the CS electrode 35. If 
each CS electrode 35 divided into five of drawing 79 is set, it will become the same area as the CS 
electrode 35 shown in (2) of drawing 78. And in drawing 79, since the CS electrode 35 and 
Projections 20A and 20B have lapped altogether, the decline in a numerical aperture is only a fallen 
part by CS electrode substantially. Therefore, even if it prepares a projection, a numerical aperture 
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will not fall. Arrangement of the 14th example is applicable if it is the configuration which uses a 
projection as a domain regulation means. 

[0101] Drawing 80 is drawing showing the slit 21 of electrodes 12 and 13 and the arrangement of the 
CS electrode 35 in the modification of the 14th example, (1) shows a plan and (2) shows a sectional 
view. Although a slit 21 works as a domain regulation means, since the part produces leakage light, 
shading is desirable. Here, like the 14th example, the CS electrode 35 is divided, each is arranged 
into the part of a slit 21, and leakage light is shaded. In addition, since the area of the sum total of the 
CS electrode 35 is the same, there is no decline in a numerical aperture. 

[0102] Drawing 81 is drawing showing the slit 21 of electrodes 12 and 13 and the arrangement of the 
CS electrode 35 in the modification of the 14th example, (1) shows a plan and (2) shows a sectional 
view. Except that the projection is crooked in zigzag, it is the same as drawing 79. Drawing 82 is 
drawing showing the slit 21 of electrodes 12 and 13 and the arrangement of the CS electrode 35 in 
the modification of the 14th example, (1) shows a plan and (2) shows a sectional view. By the case 
where the area of the sum total of Projections 20A and 20B of this modification is larger than the 
area of the CS electrode 35, the CS electrode 35 is formed corresponding to the edge section of 
Projections 20A and 20B, and CS electrode is not prepared in the center section of the projection. 
The very small domain where 90-degree azimuths which exist near the summit of a projection differ 
by this can be utilized effective in a display, and a brighter display is obtained. 

[0103] The configuration which divides the CS electrode 35 and is arranged into the part of a domain 
regulation means is applicable also to the configuration which uses a hollow as a domain regulation 
means. In the 14th example explained above, decline in the numerical aperture at the time of using a 
domain regulation means can be prevented. Drawing 83 is drawing showing the projection pattern of 
the 15th example. In the 15th example, when the straight-line-like projections 20A and 20B are 
arranged in parallel to the up-and-down substrate, respectively and it sees from the front face of a 
substrate, it arranges so that these projections 20 A and 20B may intersect a right angle mutually. In 
the condition of not impressing an electrical potential difference to inter-electrode, although 
orientation of the liquid crystal molecule 14 is perpendicularly carried out to a substrate front face, 
orientation of the liquid crystal molecule near the slant face of Projections 20 A and 20B is carried 
out at right angles to a slant face. Therefore, the liquid crystal molecule near the slant face of 
Projections 20 A and 20B inclines in this condition, and, moreover, the directions of an inclination 
differ 90 degrees near projection 20A and near projection 20B. If an electrical potential difference is 
impressed to inter-electrode, a liquid crystal molecule will incline in the direction which becomes 
parallel to a substrate, but since it is regulated in the direction which is [ near projection 20 A and 
near projection 20B ] different 90 degrees, it is twisted (it twists). Change of the image at the time of 
[ in the 15th example ] twisting is the same as TN mold shown in drawing 2, the time of no 
electrical-potential-difference impressing is in the condition shown in (3) of drawing 2, and it differs 
in that the time of electrical-potential-difference impression will be in the condition which shows in 

(1) . Moreover, as shown in drawing 83, in the 15th example, four different twist fields are formed 
within limits surrounded by Projections 20 A and 20B. Therefore, a viewing- angle property is also 
good. In addition, the directions of the twist differ in an adjoining field. 

[0104] Drawing 84 is drawing explaining why the speed of response in the 15 th example becomes 
quicker than the speed of response in the 1st example. (1) of drawing 84 shows the condition of not 
impressing an electrical potential difference, and it is carrying out orientation of the liquid crystal 
molecule at right angles to a substrate. If an electrical potential difference is impressed, as shown in 

(2) , by LCD of the 15th example, it will incline so that it may twist. On the other hand, in LCD of 
the 1st example, as shown in (3), the liquid crystal molecule of other parts carries out orientation by 
making into a trigger the liquid crystal molecule which is in contact with the projection, but since it 
is not regulated, the liquid crystal near the center of an up-and-down projection carries out 
orientation of the orientation in the same direction, as shown in (4), after it flusters at the time of 
change **** and between a certain degree degree hours passes. Change which not only LCD of VA 
method which used the projection but LCD generally twists is high-speed, and a speed of response 
becomes [ the direction of the 15th example ] a high speed from the 1st example. 

[0105] Drawing 85 is drawing showing the viewing-angle property of LCD of the 15th example. 
Even if the viewing-angle property is very good like LCD of VA method of the 1st example, and is 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 10/4/2006 



JP,1 1-242225, A [DETAILED DESCRIPTION] 



better than TN method, of course and it compares it with an IPS method, it is more than an EQC. (1) 
of drawing 86 is drawing showing the speed of response in change between 16 gradation eye, 32 
gradation eyes, 48 gradation eyes, 64 gradation eyes, and black (1 gradation eye) in the case of 
performing 64 gradation displays by LCD of the 15th example. The speed of response of the multi- 
domain VA method which used the parallel projection of the 1st example for (1) of drawing 87 for 
the speed of response of the mono-domain VA method which does not divide orientation into (2) of 
drawing 86 for the speed of response of TN method as reference is shown in (2) of drawing 87. For 
example, the speed of response from all black to all whites is 19ms in the 15th example to being 
19ms by 19ms and the multi-domain VA method in TN method, and is the same level as other VA 
methods in 58ms and a mono-domain VA method. Even if it measures the speed of response from all 
whites to all black against VA method of the 6ms and others in the 15th example to being 12ms in 
21ms and a mono-domain VA method by 12ms and the multi-domain VA method, it is good in TN 
method. Furthermore, for 30ms, the speed of response from all black to 16 gradation eye is 28ms in 
the 15th example to being 130ms in 50ms and a multi-domain VA method, is the same level as TN 
method in a mono-domain VA method, and is farther [ than other VA methods ] good in TN method. 
By 21ms and the mono-domain VA method, the speed of response from 16 gradation eye to all black 
was 4ms in the 15th example to being 18ms in 9ms and a multi-domain VA method, and was better 
than any of other methods in TN method. In addition, about the IPS method, the speed of response 
was very slow compared with other methods, and the speed of response from all black to all whites 
and the speed of response from all whites to all black was [ the speed of response from 16 gradation 
eye to all black of the speed of response from all black to 16 gradation eye ] 75ms for 200ms for 
75ms. 

[0106] Thus, a viewing-angle property and the speed of response of LCD of the 15th example are 
very good. Drawing 88 is drawing showing other projection patterns which realize VA method of the 
above twist molds. In (1) of drawing 88, it is intermittent so that it may extend in each substrate and 
it may not be intersected at a right-angled 2-way, Projections 20 A and 20B are formed, and two 
substrates are arranged so that it may cross, when each projection sees from a substrate. In this 
example, four twist fields are formed in a different form from drawing 83. In each twist field, the 
direction of the twist is the same and the rotation location has shifted by a unit of 90 degrees. 
Moreover, in (2) of drawing 88, it extends in a 2-way right-angled to each substrate, and the 
projections 20 A and 20B which cross mutually are formed, and it shifts and arranges in both 
directions. In this example, two twist fields where the twist directions differ are formed. 
[0107] In drawing 83 and drawing 88, the projections 20A and 20B prepared in two substrates do not 
need to cross so that it may intersect perpendicularly. Drawing 89 shows the example arranged so 
that the projections 20A and 20B of drawing 83 may cross include angles other than 90 degrees. 
Although four twist fields where the twist directions differ also in this case are formed, the amounts 
of twists will differ in two fields which counter. 

[0108] Furthermore, the same result was obtained even if it prepared the slit instead of the 
projections 20A and 20B shown by drawing 83, drawing 88, and drawing 89. By the frame 
surrounded by Projections 20A and 20B, [ near the projection ], there is nothing that controls 
orientation, and since it is far from a projection, orientation turbulence-comes to be easy in the center 
section with the 15th example of drawing 83. For this reason, since orientation is stabilized, time 
amount is taken, and it is expected that the speed of response of a center section becomes slow. Since 
it is strongly influenced of the projection used as two adjacent sides, the amount of [ of a frame ] 
corner of a response is the quickest. The effect of the orientation in the part of this angle collides 
[ then / propagation and /, ] with the effect of other twist fields in the center section, a field is 
decided, and it is stabilized. Thus, since all liquid crystal does not carry out orientation to 
coincidence at the time of electrical-potential-difference impression, a certain part carries out 
orientation previously and it gets across to the perimeter, in the center section distant from the 
projection, a speed of response becomes slow. Moreover, when it crosses like drawing 83 for 
example, and the frame to make serves as a square, it is transmitted from four comers, but when the 
frame which crosses like drawing 89 and is made is a parallelogram, it is transmitted from the acute- 
angle part to which the effect of a projection becomes strong more to a center section, and effect 
collides in the center section and it gets across to the angle of an obtuse angle part further. For this 
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reason, a speed of response becomes [ the direction in case a frame is a parallelogram from a square ] 
slow. In order to solve such a problem, as shown in drawing 90, projection 20D [****/ a frame ] is 
prepared in the center section of the frame. For example, things and a good speed of response were 
obtained as Projections 20 A and 20B made projection 20D the square drill of the square whose base 
is 5 micrometers by setting width of face to 5 micrometers, and setting spacing of 1.5 micrometers 
and a projection to 25 micrometers for height. 

[0109] Drawing 91 is the example which prepared the projection in the core of the frame of the 
projection pattern of drawing 89. Thereby, the same result as drawing 83 was obtained. In the 
configuration which the projections 20A and 20B shown by drawing 83, drawing 88, and drawing 89 
intersect, if it is made for the sum of the height of Projections 20A and 20B to become equal to 
spacing of a substrate, i.e., the thickness of a liquid crystal layer, the thickness of a liquid crystal 
layer can be specified in the part which Projections 20A and 20B intersect. It becomes unnecessary 
thereby, to use a spacer. 

[0110] Drawing 92 is drawing showing the panel structure in the 16th example, and (1) shows the 
perspective view of the part in which (2) is equivalent to one grid in a side elevation. Moreover, 
drawing 93 is drawing which looked at the projection pattern in the 16th example from the direction 
perpendicular to a panel. Like illustration, in the 16th example, projection 20A is formed in the 
shape of [ which crossed on the electrode 12 prepared on one substrate ] a matrix, and square drill- 
like projection 20B is formed in the location equivalent to the center position of the grid which 
counters on the electrode of the substrate of another side. In the field shown in (2) of drawing 92, by 
the principle shown in (2) of drawing 12, orientation is divided and, moreover, it is divided equally 
[ four directions ]. In the result made [ an inter-electrode distance (thickness of a liquid crystal 
layer) ] the height of a projection for spacing of the longitudinal direction of Projections 20 A and 
20B as an experiment by 5 micrometers to 3.5 micrometers at 10 micrometers, the viewing-angle 
property was comparable as the thing of the 1st example shown in drawing 22 in fact. 
[01 11] Drawing 257 is drawing showing the modification of the 16th example, (1) shows a 
projection pattern and (2) shows a sectional view. This modification makes reverse arrangement of 
the projection of the shape of a matrix of the 16th example, and a square drill-like projection. That is, 
projection 20 A arranged on the electrode 12 of the CF substrate 16 is made into the shape of a square 
drill, and projection 20B by the side of the TFT substrate 17 is made into the crossing shape of a 
two-dimensional matrix. Projection 20A is arranged at the core of a pixel 9, and projection 20B 
considers as the same pitch as a pixel array, and is arranged on the bus line between pixels 9. 
Therefore, orientation of the liquid crystal is carried out in the four directions into each pixel. As 
shown in (2) of drawing 257, a domain is divided by projection 20A in the center of a pixel. 
Moreover, arranged projection 20B divides orientation into the outside of the pixel electrode 13 like 
illustration on the boundary of a pixel. Furthermore, in this part, the edge of a pixel electrode works 
as a domain regulation means. Since the orientation restraining force and the orientation restraining 
force of the edge of a pixel electrode by projection 20B are in agreement, stable orientation division 
can be performed. In this modification, since distance with the edge of projection 20 A, projection 
20B, and the pixel electrode 13 is long, a speed of response falls a little, but since it is only 
projection 20 A, that it is in a pixel has a small area which a projection occupies within a pixel, and it 
can make display brightness high. Furthermore, if projection 2 0B is formed with the formation 
process of a bus line, since a process will not increase, a manufacturing cost can be reduced. 
[0112] The projection manufactured in the 16th example by the resist which is an insulating material 
as a domain regulation means to divide the orientation of liquid crystal is used from the 1st example 
explained above, and the configuration of the slant face of a projection is mainly used in these 
examples. However, an electric-field shielding effect is also very important for an insulating 
projection. Although the drive of liquid crystal is generally performed by the alternating current 
wave form, it is necessary with an improvement of the speed of response in a liquid crystal 
ingredient side to fully take into consideration about effect within one frame (for a direct current to 
be impressed), i.e., the effect by the direct current wave. Therefore, there is the 2nd page, an 
alternating current property and a direct-current property, in the drive wave of liquid crystal, and it 
must be satisfied with it of both requirements. Then, the above-mentioned resist arranged since it has 
effect of request of reducing electric field on the drive property of this liquid crystal needs to be set 
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as predetermined conditions in the both sides of an alternating current property and a direct-current 
property. Specifically, a resist needs to be set up so that electric field may be reduced also as a 
direct-current property also as an alternating current property. 

[0113] First, it needs to be high to extent which specific resistance rho affects from a viewpoint of a 
direct-current property to resistance of a liquid crystal layer. That is, in order to be set as the specific 
resistance (the liquid crystal for for example, a TFT drive is a value about 1012ohmcm or beyond it) 
of liquid crystal, and the value more than an EQC, the value more than 1012-ohmcm is required, and 
it is still more desirable if it is more than 1013-ohmcm. Next, in order for a resist to have the 
operation which reduces the electric field of the liquid crystal layer [ directly under ] of it from a 
viewpoint of an alternating current property, it is required for the electric capacity value (value 
decided by the dielectric constant epsilon, thickness, and the cross-sectional area) to be about 10 or 
less-time value (about [ as an impedance ] 1/10 or more values) compared with the electric capacity 
value of the liquid crystal layer under the resist. For example, since a dielectric constant epsilon is 
about 3, a resist is about 1 of dielectric constant epsilon of liquid crystal layer (about 10)/3, and when 
thickness is about 0.1 micrometers, it is about 1 of thickness (for example, about 3.5 micrometers) of 
liquid crystal layer/35. In this case, the capacity value of an insulator layer will be about 10 times the 
capacity value of the liquid crystal layer under an insulator layer. That is, since the impedance serves 
as a value of the abbreviation 1/10 of the impedance of the liquid crystal layer [ directly under ] of it, 
a resist (insulator layer) can affect electric-field distribution of a liquid crystal layer. 
[0114] Therefore, in addition to the size effect by the slant face of a resist, the effect by electric-field 
distribution is obtained, and the firm orientation stabilized more is obtained. Although a liquid 
crystal molecule inclines if an electrical potential difference is impressed, the inside of an orientation 
division field (on a resist) is fully the electric field of low strength, and in this, the liquid crystal 
molecule which carries out orientation almost perpendicularly exists in stability, and acts as an 
obstruction (separation wall) of a domain generated on those both sides. And if a still higher 
electrical potential difference is impressed, the liquid crystal in a division field (on a resist) also 
begins to incline shortly. However, the domain previously formed in both the sides of a resist 
inclines in the direction almost level to a resist shortly. (Very firm orientation is obtained.) In order 
to acquire this condition, the insulating layer (resist) of a division field needs to have about 10 or less 
times [ of the liquid crystal layer / directly under / of it ] capacity value. That is, a dielectric constant 
epsilon is good and the thicker thing of thickness is [ a small ingredient ] better [ a dielectric 
constant ]. Although the dielectric constant epsilon shows that the insulator layer of thickness 0.1 
micrometers or more is good by about 3, if the insulator layer which has the still smaller dielectric 
constant epsilon and still thicker thickness is used, much more desirable operation and effectiveness 
can be acquired. Although the dielectric constant epsilon prepared the projection of 1.5 micrometers 
of thickness by the novolak system resist of 3 in the 16th example from the 1st example and being 
observed about the orientation division situation, the orientation stabilized very much was obtained. 
Since the resist of a novolak system is widely used by the production process of TFT or CF, it has a 
big merit (extension of a facility is unnecessary **) on the occasion of application. 
[0115] Moreover, even if compared with other resists and flush-ized material, it checked that high 
dependability was acquired and it was satisfactory. Moreover, still more desirable operation and 
effectiveness can be acquired by using such an insulator layer for the substrate of both sides. In 
addition, the same result was obtained although the acrylic resist (epsilon= 3.2) also checked 
effectiveness as an insulator layer besides the above-mentioned novolak system resist. 
[0116] Although the slit section is prepared in an electrode, or the projection of an insulator is 
formed on an electrode and the orientation of a liquid crystal molecule was divided in the 1st to 16th 
example, it is also possible to make it other forms and some of those examples are shown below. 
Drawing 94 is drawing showing the panel structure of the 17th example, (1) is a perspective view 
and (2) is a side elevation. Like illustration, in the 17th example, the projection 50 prolonged in 
parallel with an one direction is formed on glass substrates 16 and 17, and electrodes 12 and 13 are 
formed on it. Half-pitch gap ****** of the projection 50 is carried out. Therefore, electrodes 12 and 
13 become the configuration where the part projected. Perpendicular orientation processing is 
performed on an electrode. Although electric field will become perpendicularly if an electrical 
potential difference is impressed to inter-electrode when the electrode of such a configuration is 
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used, the direction of orientation is divided into a 2 -way bordering on a height. Therefore, 
conventionally, a viewing-angle property improves. However, unlike the case where a projection is 
an insulating material, electric-field distribution will divide orientation according to the effectiveness 
of only a configuration. Therefore, the stability of orientation is a little inferior compared with the 
projection of an insulator. However, the projection prepared on an electrode as mentioned above has 
constraint that it is necessary to use the insulating material of a low dielectric constant, and the 
ingredient which can be used has constraint. Furthermore, various kinds of conditions needed to be 
filled with such an ingredient to form a projection, and after that a process was simplified, there was 
a problem. On the other hand, if it is the panel structure of the 1 7th example, there is an advantage 
that there is such no constraint. 

[0117] Drawing 95 is drawing showing the panel structure of the 18th example. This example is 
what established the slot in the insulating layer 51 prepared on the ITO electrodes 12 and 13 as a 
domain regulation means, and the configuration of a slot can apply the configuration of the 
projection and electrode slit which were shown in the 9th example from the 2nd example. In this 
case, the effectiveness by the above-mentioned slanting electric field acts in the direction which 
stabilizes orientation like the case of a projection. 

[0118] Drawing 96 is drawing showing the panel structure of the 19th example. Like illustration, in 
this example, electrodes 12 and 13 were formed on glass substrates 16 and 17, respectively, the layer 
62 which has the slots 23 A and 23B with a depth of 1.5 micrometers by width of face of 10 
micrometers with a conductor ingredient on it was formed, and the perpendicular orientation film 22 
was formed on it. In addition, the thickness of a liquid crystal layer is 3.5 micrometers, and 
illustration of the color filter layer 39, a bus line, TFT, etc., etc. is omitted. It was observed that the 
orientation of liquid crystal is divided in the part of a hollow. That is, it checked that a hollow also 
acted as a domain regulation means. 

[0119] the panel structure of the 19th example — the case of a projection — the same — a substrate — 
becoming depressed — 23 A and 23B — the same predetermined pitch 40micrometer — arranging — 
the hollows 23A and 23B of the upper bottom — half-pitch ****** — since it arranges like, the field 
which becomes the orientation same between the hollows of the adjoining upper and lower sides is 
formed. Drawing 97 is drawing showing the panel structure of the 20th example. In the 20th 
example, the layer 62 which has the slots 23 A and 23B with a depth of 1 .5 micrometers by width of 
face of 10 micrometers using color filter (CF) resin, respectively was formed on glass substrates 16 
and 17, electrodes 12 and 13 were formed on it, and the perpendicular orientation film was formed 
further. That is, some electrodes 12 and 13 have become depressed, and Projections 23 A and 23B are 
arranged by the same predetermined pitch 40micrometer - having — the hollows 23 A and 23B of the 
upper bottom — half-pitch ****** — it is arranged like. Also in this case, the same result as the 19th 
example was obtained. In addition, in the 20th example, since the structure which has a hollow is 
prepared in the bottom of an electrode, there is little constraint about an ingredient and the ingredient 
used in other parts, such as CF resin, can be used. 

[0120] In the case of a projection and a slit, orientation is divided so that a liquid crystal molecule 
may spread to hard flow in the part, but orientation is divided so that a liquid crystal molecule may 
face each other in the part in the case of a hollow. That is, an operation of orientation division of a 
hollow has a relation contrary to a projection and it of a slit. Therefore, in using it combining a 
hollow, a projection, or a slit as a domain regulation means, an old example differs from desirable 
arrangement. The arrangement in the case of using a hollow as a domain regulation means is 
explained. 

[0121] Drawing 98 is drawing showing one of the desirable examples of arrangement at the time of 
combining a hollow and a slit. Slits 21 A and 2 IB are arranged in the location which counters like 
illustration the hollows 23A and 23B of the 20th example shown in drawing 97. Since the direction 
of orientation division of the liquid crystal by the hollow and slit which counter is the same, 
orientation is stabilized more. For example, when a hollow was formed on condition that the 20th 
example, width of face of a slit was set to 1 5 micrometers and spacing of a hollow and the core of a 
slit was set to 20 micrometers, the switching time was 25ms on the drive conditions of 0-5 V, and 
was 40ms on the drive conditions of 0-3 V. On the other hand, when only a slit was used, they were 
50ms and 80ms, respectively. 
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[0122] Drawing 99 is a thing except hollow 20 A and slit 21 A by the side of one substrate (in this 
case, substrate 16) in the panel structure of drawing 98, and the field of the direction of orientation 
same between adjoining hollow 20B and slit 2 IB is formed. In addition, in the panel structure of 
drawing 98 and drawing 99, even if it prepares a projection in the same location instead of a slit, the 
same property is acquired, and a speed of response improves further. 

[0123] It becomes depressed in the electrode 13 of one substrate 17, 23B is prepared, and drawing 
100 is arranged by turns in the location which becomes depressed about projection 20 A and slit 21 A 
in the substrate 16 which counters, and counters 23B at it. In this case, since it becomes depressed 
with adjoining hollow 23B and the group of projection 20A and the directions of orientation differ in 
the group of 23B and slit 21 A, the boundary of the field of orientation is generated near the center of 
a hollow. 

[0124] Drawing 101 is drawing showing the panel structure of the 21st example. The 21st example is 
an example which applied the configuration which establishes a hollow in the electrode of the 19th 
example to LCD of a passive-matrix mold. Also in this case, a part of front face of electrodes 12 and 
13 has become depressed, and the direction of orientation is divided bordering on the part of a 
hollow. As mentioned above, an operation of orientation division of a hollow has a relation contrary 
to a projection and it of a slit. Even if there is an assembly error, it can avoid changing the rate of 
orientation division using this relation. First, the assembly error in the panel structure of the 1st 
example is explained. 

[0125] Drawing 102 is a panel cross section at the time of preparing a projection in both substrates as 
a domain regulation means. As explained until now, the field where orientation is regulated by 
projection 20 A prepared on the common electrode 12 and projection 20B prepared on the eel 
electrode 13 is specified. In (1) of drawing 102, the field to which the field specified in the inclined 
plane on the right-hand side of projection 20B and the inclined plane on the left-hand side of 
projection 20 A is specified in the inclined plane on the right-hand side of A, and the inclined plane 
on the left-hand side of projection 20B and projection 20A is set to B. 

[0126] Here, according to an assembly error, as shown in (2) of drawing 102, supposing the CF 
substrate 16 shifts to left-hand side to the TFT substrate 17, Fields A will decrease in number and 
Field B will increase. Therefore, since the rate of the liquid crystal molecule by which stops being 1 
to 1 and orientation division is carried out becomes less equal [ the ratio of Field A and Field B ], a 
viewing-angle property deteriorates. Drawing 103 is drawing showing the panel cross section of the 
22nd example. In the 22nd example, as shown in (1) of drawing 103, it becomes depressed in the 
TFT substrate 17, and 22B and projection 20B are prepared, then, it becomes depressed in the CF 
substrate 16, 20 A and projection 22 A are prepared, and this is repeated. Field A* specified by 
projection 20B and projection 20A when the CF substrate 16 shifts to the TFT substrate 17 at the 
time of an assembly, as shown in (2) of drawing 103 Although it decreases, since field A" which 
becomes depressed with hollow 22B and is specified by 22A increases only a decrement, Field A 
does not change. Although it becomes depressed with projection 20B, it becomes depressed with 
22B and projection 20 A and it is prescribed by 22 A, since this spacing does not change, Field B of 
Field B is fixed. Therefore, the ratio of Field A and Field B is fixed, and a viewing-angle property is 
maintained while it has been good. 

[0127] Drawing 104 is drawing showing the panel cross section of the 23rd example. In the 23rd 
example, like illustration, it becomes depressed with projection 22A in the CF substrate 16, 20A is 
prepared by turns, and this is repeated. Field A becomes depressed with the inclined plane on the 
left-hand side of projection 20A, and is prescribed by the inclined plane on the right-hand side of 
22 A, and Field B becomes depressed with the inclined plane on the right-hand side of projection 
20A, and is prescribed by the inclined plane on the left-hand side of 22A. Therefore, since the field 
of orientation is prescribed by only the projection and hollow which were established in one 
substrate, the precision of an assembly does not influence. 

[0128] The example explained until now is an example aiming at a big angle of visibility being 
obtained covering all the directions. However, depending on the application of a liquid crystal panel, 
a big angle of visibility is just obtained in the case where an angle of visibility does not necessarily 
need to be large, and the specific bearing. By using the technique of the orientation division by the 
domain regulation means explained until now, LCD suitable for such an application is realizable. 
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Next, the example which applied the technique of this invention to LCD of such a particular 
application is explained. 

[0129] Drawing 105 is drawing showing the panel structure of the 24th example, (1) shows a plan 
and (2) shows the sectional view of Y-Y f of (1). Like illustration, the straight-line-like projections 
20A and 20B are formed in substrates 16 and 17 in the same pitch, respectively, and from the 
location which counters, Projections 20 A and 20B are shifted a little, and are arranged. In other 
words, it is the structure shown in drawing 102, and the field of B is made very narrow and almost is 
made into the field of A. 

[0130] The panel of the 24th example is used for example, for the projection mold LCD. The 
vie wing-angle property of the projection mold LCD may be narrow, its speed of response is quick, 
and to be high brightness by high contrast is demanded, the direction of orientation of the panel of 
the 24th example is an one direction substantially (mono-domain) ~ it is ~ a sake — a viewing-angle 
property — the former--- it is the same as VA method, and cannot be said as fitness. However, since 
Projections 20 A and 20B are formed, a speed of response improves very much like LCD of an 
example explained until now compared with the conventional thing. Moreover, about contrast, since 
the thing of the same level as other VA methods is obtained, compared with conventional TN 
method and a conventional IPS method, it is good. As drawing 27 explained, since orientation is in 
disorder and leakage light penetrates, in order to make contrast high, as for the part of Projections 
20A and 20B, it is desirable to shade the part of Projections 20A and 20B. On the other hand, about 
brightness, it is desirable to make the numerical aperture of the pixel electrode 13 high. Then, as 
shown in drawing 105, Projections 20A and 20B are formed in the edge section of the pixel electrode 
13. Thereby, it becomes high brightness about Projections 20 A and 20B, without reducing a 
numerical aperture. 

[0131] From the point of a speed of response, although it is desirable to narrow spacing of 
Projections 20A and 20B, it is necessary to arrange Projections 20A and 20B in the range of the 
pixel electrode 13 for that purpose. If Projections 20A and 20B are formed in the range of the pixel 
electrode 13, it is necessary to shade the part and the part numerical aperture will fall. Thus, a speed 
of response, contrast, and brightness have the relation of a trade-off, and it is necessary to set them 
up suitably according to the purpose of use etc. 

[0132] Drawing 106 is drawing showing the structure where the viewing-angle property of three 
directions realizes the good LCD panel using the technique which forms the mono-domain of the 
24th example. With this structure, Projections 20A and 20B are formed so that the field of the same 
orientation of two longitudinal directions of a rate and the field of the orientation of one lengthwise 
direction may be formed in one pixel. As the field of the same orientation of two longitudinal 
directions of a rate is shown in drawing 102, it is formed by half-pitch ** carrying out Projections 
20A and 20B, and arranging them, and the field of the orientation of one lengthwise direction is 
formed by approaching and arranging Projections 20A and 20B, as shown in drawing 105. Thereby, 
although right and left and a lower viewing-angle property are good, the panel in which an upper 
viewing-angle property is inferior to other directions is realized. 

[0133] LCD like the 24th example is prepared in high locations prepared on the door of an electric 
car, such as a display, and is used for the display arranged so that many men may look up from the 
bottom. As shown in drawing 87, LCD of VA method which performs orientation division by LCD 
of VA method, a projection, etc. which do not perform orientation division cannot say that the speed 
of response between halftone is enough, although the speed of response from white or white to 
[ from black ] black is good compared with TN method etc. Such a point is improved in the 25th 
example. 

[0134] Drawing 107 is drawing showing the panel structure in the 25th example, (1) shows the 
configuration of the projection seen from the panel side, and (2) is a sectional view. The part from 
which the location of projection 20B is changed and spacing with projection 20 A differs within one 
pixel like illustration is prepared. Therefore, the rate of the domain by which orientation is carried 
out to a 2-way is made equally, and the viewing-angle property is symmetrical. By making it 
structure like illustration, it seems that the speed of response between halftone has improved. This 
principle is explained with reference to drawing 111 from drawing 108. 

[0135] Drawing 108 is drawing showing the structure of the panel manufactured in order to measure 
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change of the speed of response by projection spacing, and permeability. The height of Projections 
20A and 20B is 1.5 micrometers, width of face is 10 micrometers, and the thickness of a liquid 
crystal layer is 3.5 micrometers. The speed of response and permeability of the field of a gap dl 
when setting one gap dl of a projection to 20 micrometers, changing the gap d2 of another side, and 
changing the electrical potential difference impressed to inter-electrode between [ equivalent to 
halftone ] 0V and 3V and the field of d2 were measured. 

[0136] Drawing 109 is a graph which shows the result of the speed of response measured as 
mentioned above. This graph is equivalent to what extracted the object part shown in drawing 20. It 
turns out that the response time falls as a gap d2 becomes narrow so that clearly from drawing. (1) of 
drawing 110 shows change of the permeability when changing applied voltage by making a gap d2 
into a parameter. (2) of drawing 110 shows the time for change of the permeability when changing 
the electrical potential difference which made the gap d2 the parameter to 3V from 0V. From 
drawing 1 10, by making the gap d2 of a projection small shows that the speed of response of 
halftone is improved sharply. However, the maximum permeability falls by making the gap d2 of a 
projection small. (1) of drawing 111— every — it is the graph which normalized and showed time 
amount change of the permeability of d2, and (2) is drawing explaining orientation change of liquid 
crystal. As shown in (1) of drawing 111, when it makes time amount until permeability reaches 90% 
of the maximum permeability into the ON response time and the ON response time in case Ton2 and 
d2 are 30 micrometers about the ON response time in case Tonl and d2 are 20 micrometers about 
the ON response time in case d2 is 10 micrometers is set to Ton3, it is the order of 
Tonl<Ton2<Ton3. As shown in (2) of drawing 1 1 1, at the time of no electrical-potential-difference 
impressing, only the liquid crystal near the projection is carrying out orientation of producing such a 
difference at right angles to the slant face of a projection, and orientation of the liquid crystal which 
is separated from a projection is carried out at right angles to an electrode. Although liquid crystal 
will incline if an electrical potential difference is impressed, to which direction it inclines can take 
the direction of 360 degrees to a shaft perpendicular to an electrode. Orientation of the liquid crystal 
near the projection is carried out so that orientation may be carried out at the time of no electrical- 
potential-difference impressing and the liquid crystal between projections may meet it by making 
this into a trigger. Thus, the domain which carries out orientation is formed in the same direction. 
Therefore, orientation is carried out to a high speed, so that it is close to a projection. 
[0137] As mentioned above, the response time between black and white is fully short at LCD of the 
present VA method, and it is the response time in halftone that a speed of response becomes a 
problem. In the case of structure as shown in drawing 107, the permeability in the narrow field of 
gap d2" changes for a short time, and the permeability in the large field of gap d2 f changes slowly, 
although the field of gap d2" is narrower than the field of gap d2' and the rate which contributes to 
permeability is small — human being's eyes — a logarithm — since it has a property [-like ] — gap d2 f 
— even if the permeability in the narrow field of 'changes for a while, it catches as a comparatively 
big change. Therefore, if the permeability in the narrow field of gap d2" changes for a short time, it 
will be sensed that it changed rapidly as a whole. 

[0138] As mentioned above, if it is the panel of the 25th example, it seems that the speed of response 
between halftone has improved, without reducing permeability. Drawing 1 12 is drawing showing the 
panel structure of the 26th example. Although it prepares in substrates 16 and 17 in pitches 
[ Projections / 20 A and 20B ] and electrodes 12 and 13 are formed on it in the 26th example like 
illustration, it is made not to form an electrode in one slant face of Projections 20A and 20B, and the 
perpendicular orientation film is formed further. And it arranges so that the slant faces in which the 
electrode is not formed may adjoin the slant face in which the electrode of Projections 20A and 20B 
is formed. In the field between the slant faces in which the electrode is not formed, orientation of the 
liquid crystal is carried out at right angles to this slant face, and, thereby, the direction of orientation 
is determined. In addition, since a broken line shows the electric field in a liquid crystal layer all over 
drawing and orientation of the liquid crystal is carried out in accordance with electric field, the 
direction of orientation by the electric field near [ in which the electrode is not formed ] a slant face 
is in agreement with the direction of orientation by the slant face. 

[0139] On the other hand, between the slant faces in which the electrode is formed, although 
orientation of the liquid crystal near a slant face is perpendicularly carried out to the slant face, the 
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direction of orientation of the electric field in this field differs from the direction of orientation by 
the slant face. Therefore, if an electrical potential difference is impressed, except for near a slant 
face, orientation of the liquid crystal of this field will be carried out in accordance with electric field. 
Thereby, the direction of orientation in two fields becomes equal, and mono-domain orientation is 
obtained. 

[0140] It has a negative refractive-index anisotropy on the panel of the 26th example, and the 
viewing-angle property about contrast when a retardation piles up the same phase contrast film as the 
retardation of a liquid crystal panel is shown in drawing 113. High contrast was acquired covering 
the large angle of visibility. In addition, when this panel was built into a projection mold projector, it 
became 300 or more contrast ratios. In addition, the contrast ratio obtained when LCD of the usual 
TN method is included in a projection mold projector is about 100, and it turns out that it has been 
improved sharply. 

[0141] When the panel which prepared the projection as domain regulation means, such as the 1st 
example, was driven, degradation of display quality was seen [ near a gate bus line and the data bus 
line ]. The very small domain field which is not desirable occurred near the bus line, and, as for this, 
saying for turbulence and a speed of response to fall [ the orientation of liquid crystal ] with the 
generating understood. Generating of such turbulence reduces a viewing-angle property ****** 
property further. Such a problem is solved in the 27th example explained below. 
[0142] Drawing 1 14 is drawing showing the example of the pattern which repeats the projection of 
the straight line shown in the 1st example. This projection pattern was repeated in the pitch 
predetermined in the projection of fixed height with fixed width of face, therefore, the drawing 114- 
- the width of face 1 and Gap m of a projection — respectively fixed value 11 ml it is . In addition, 
although an example which is different by the projection formed in one substrate about the width of 
face of a projection and the projection formed in the substrate of another side is shown, about the 
projection formed for every substrate, width of face 1 is fixed. Moreover, it was fixed also about 
height [ of a projection ] h. 

[0143] Drawing 1 15 is drawing showing the wavelength dispersion property of the optical 
anisotropy of the used liquid crystal. Short wavelength is known by that retardation deltan becomes 
large like illustration. Therefore, retardation deltan becomes large in the order of a blue (B) pixel, a 
green (G) pixel, and a red (R) pixel, and a difference arises in retardation deltan while passing a 
liquid crystal layer by the color. The thing small as much as possible of this difference is desirable. 
[0144] Drawing 1 16 is drawing showing the projection pattern of the 27th example of this invention, 
the 27th example - blue (B) pixel 13B - green - by each pixel of (G) pixel 13G and (Red R) pixel 
13R, although the width of face 1 of a projection is the same, the gap m of a projection is made into a 
different value, concrete - m - Bpixell3B - ml G pixel 13G ~ m2 Rpixell3R ~ m3 carrying out ~ 
**** - mi > m 2 >m3 it is . 

[0145] The effect of the electric field vector which a liquid crystal molecule receives becomes 
strong, and can control the problem of the electric field vector accompanying a drive, so that the gap 
m of a projection is small. Drawing 1 17 is drawing showing the result of having changed the gap of 
the projection by the relation between applied voltage and permeability, and having measured it, and 
since a numerical aperture will increase so much if Gap m becomes large, permeability's improves. 
Since the wavelength dispersion property of the optical anisotropy of liquid crystal is as in drawing 
1 15, by changing the gap m of a projection for every color pixel, as shown in drawing 1 16, it can 
make small the difference of retardation deltan while passing a liquid crystal layer by the color, and 
can improve a color property. 

[0146] Drawing 1 18 is drawing showing the projection pattern of the 28th example of this invention, 
the 28th example - blue (B) pixel 13B — green - by each pixel of (G) pixel 13G and (Red R) pixel 
13R, although the gap m of a projection is the same, width of face 1 of a projection is made into a 
different value. Effectiveness is the same as the 27th example. Drawing 1 19 is drawing showing the 
projection pattern of the 29th example of this invention. In the 29th example, it sets in each pixel, 
and is the value ml small in the field near the gate bus line of a top and the bottom about the gap m 
of a projection. It carries out and is the big value m2 in a central field. It is carrying out. [ near /, such 
as a gate bus line and a data bus line, / the bus line ], by the electric field vector accompanying a 
drive, the domain which falls on the condition that a liquid crystal molecule does not fit a display 
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may occur, and this was reducing display quality. Effect of the electric field vector which narrows 
the gap of a projection in the field near a gate bus line in the 29th example, and a gate bus line 
generates is made hard to be influenced. Generating of the domain which is not desirable is 
controlled by this, and display quality improves. In addition, since the part numerical aperture will 
fall and it will become dark if the gap of a projection is narrowed, the larger one of the gap of the 
projection from the point of a numerical aperture is good. By making it a projection pattern like the 
29th example, the effect of the electric field vector which makes decline in a numerical aperture the 
minimum and a gate bus line generates can be reduced. 

[0147] Drawing 120 is drawing showing the pixel structure at the time of actually realizing the 
projection pattern of the 29th example of drawing 1 19. Drawing 121 is drawing showing the 
projection train of the 30th example of this invention. Like illustration, the height of a projection is 
gradually changed in the 30th example. Drawing 124 is drawing showing change of the permeability 
of the black condition as opposed to [ in drawing 125 ] the height of a projection for change of the 
permeability of confession voice [ as opposed to the height of a projection for change of applied 
voltage when change of applied voltage when drawing 122 changes the height of a projection, and 
the relation of permeability changes the height of a projection in drawing 123, and the relation of a 
contrast ratio ]. It is the result of 7.5 micrometers, 15 micrometers, and eel thickness setting to about 
3.5 micrometers the width of face and the gap of a resist in which these drawings form a projection, 
respectively, setting the height of a resist to 1.537 micrometers, 1.600 micrometers, 2.3099 
micrometers, and 2.4486 micrometers, and measuring permeability and a contrast ratio with an 
experimental device. 

[0148] If a resist becomes high, according to it, confession voice (at time of 5 V impression) 
permeability will also increase from this result. Since this has the large projection which bears the 
auxiliary role for making liquid crystal incline, it is considered to be for a liquid crystal molecule to 
fall more certainly. The more the height of a projection also increases the permeability (leakage 
light) in a black condition (at the time of no electrical-potential-difference impressing), the more it 
increases. This is not so desirable in order to act in the direction on which black level is dropped. 
Therefore, since contrast (white brightness / black brightness) falls so that a projection becomes 
high, a protection-from-light ingredient is used as an ingredient of a projection, and, as for the height 
of a projection, it is desirable not to make it not much high. 

[0149] make it any — since the orientation condition of liquid crystal is changeable by changing the 
height of a projection, a better display is attained by changing the height of a projection for every 
color pixel, adjusting a color property or setting up the height of a suitable projection according to 
distance with a bus line. For example, in R pixels, the height of a projection is made high, the height 
of a projection is made small in order (G pixels and B pixels), or into 1 pixel, near the bus line, it is 
high in the height of a projection and the height of a projection is made low in the center section. 
[0150] In addition, even if it increased the height of a projection to the same height as eel thickness, 
it checked once that a screen display was possible satisfactory, therefore, the height of a projection is 
shown in (1) of drawing 126 — as — eel thickness — the same — or as shown in (2) of drawing 126, a 
projection can be prepared in the location where two substrates counter, and the role of a panel 
spacer can be made a projection by making it the sum of those height become the same as eel 
thickness. 

[0151] Drawing 127 is drawing showing the projection pattern of the 31st example. Here, as shown 
in (1) of drawing 127, a side face specifies the inclination of the side face of a projection on the 
square theta with a substrate (electrode) to make. Suppose that this include angle is called a taper 
angle. In the 31st example, the taper angle theta of projection 20 presupposes that some values can 
be taken as shown in (2) of drawing 127. Generally, the orientation condition that liquid crystal falls 
becomes good, so that the taper angle theta is large. Therefore, since the orientation condition of 
liquid crystal is changeable by changing the taper angle theta, a better display is attained by changing 
the taper angle theta for every color pixel, adjusting a color property or setting up the suitable taper 
angle theta according to distance with a bus line. For example, in R pixels, it is large in the taper 
angle theta, and the taper angle theta is made small in order (G pixels and B pixels), or near the bus 
line, it is large in the taper angle theta in 1 pixel, and the taper angle theta is made small in the center 
section. 
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[0152] since the orientation restraining force of a projection changes by changing the gap of a 
projection, width of face, height, a taper angle, etc. as explained above — every color pixel — or these 
conditions are changed within 1 pixel, it distinguishs between the orientation restraining force of a 
projection partially, and it becomes possible to bring the viewing- angle property and speed of 
response of liquid crystal close to an ideal condition. As shown in drawing 1 15, the retardation of 
liquid crystal is dependent on wavelength. Then, while raising the brightness of a white display 
paying attention to this property, the example of the liquid crystal panel which realized the speed of 
response high about all color pixels is explained. 

[0153] First, the wavelength dependency of VA method is explained briefly. Drawing 128 is drawing 
showing change by electrical-potential-difference impression of the twist angle of a liquid crystal 
layer at the time of giving a twist angle by the liquid crystal display panel of a perpendicular 
orientation (VA) method using the liquid crystal (n mold liquid crystal) which has a negative 
dielectric anisotropy. At the time of no electrical-potential-difference impressing, on one substrate 
front face, orientation is carried out in the direction of 90 degrees, and orientation is carried out in 
the direction of 0 times, and it is twisting 90 degrees in the substrate front face of another side. 
Although only the liquid crystal molecule near the substrate front face will twist along with the 
achoring energy on the front face of a substrate if an electrical potential difference is impressed in 
this condition, in the other layer, the twist hardly occurs. Therefore, it does not become rotatory- 
polarization (TN) mode substantially, but becomes birefringence mode. Drawing 129 is drawing 
showing change of the relative luminance (permeability) to change of retardation deltand in TN 
mode and birefringence mode. Like illustration, birefringence mode shows a steeper permeability 
property to deltand of liquid crystal compared with TN mode. As mentioned above, in the 
perpendicular orientation liquid crystal using n mold liquid crystal, a polarizing plate is used as a 
cross Nicol's prism, and it is considering as the white display at the time of a black display and 
electrical-potential-difference impression at the time of no electrical-potential-difference impressing. 

[0154] Drawing 130 is drawing showing change of the permeability to change of deltand in each 
wavelength (R:670nm, G:550nm, B:450nm). If permeability sets the thickness of a liquid crystal 
layer as the greatest deltand from this drawing to deltand from which the brightness in a white 
display serves as max, i.e., the wavelength of 550nm, since the permeability to 450nm will become 
low too much, the thickness of a liquid crystal layer was set up thinness from the thickness which 
can be found from brightness max, and coloring in a white display has been pressed down. 
Therefore, the brightness in a white display is dark compared with TN mode, and in order to obtain 
white brightness equivalent to the liquid crystal display panel in TN mode, it is necessary to make 
back light brightness bright. However, for making back light brightness bright, it is necessary to 
enlarge power consumption of lighting, and the applicability of a panel will be limited, since 
[ moreover, ] the permeability to 450nm becomes low too much compared with TN mode when 
thickness of a liquid crystal layer is thickened by white brightness serious consideration — a white 
display — setting — a panel — **** stripes with yellow — it might be unacquainted and there was a 
problem. 

[0155] on the other hand, in order to extend the visual field range, adding a phase contrast film was 
performed, but when the thickness of a liquid crystal layer became thick, color change of the 
direction of a polar angle (right and left) became large, and even when the retardation value of a 
phase contrast film was the same, there was a problem that the color difference became larger. So, in 
the 32nd example, the thickness of the liquid crystal layer of each color pixel is set up according to 
an individual so that permeability may serve as max at the time of driver voltage impression. A 
difference arises in a speed of response, and when action indication is performed, it becomes 
impossible however, to display a color tone correctly, if the thickness of a liquid crystal layer differs. 
So, in setting the thickness of a liquid crystal layer as a different value for every color pixel, the 
means which makes the speed of response of liquid crystal homogeneity is needed. 
[0156] Drawing 131 is drawing showing change of the liquid crystal speed of response to the gap of 
the projection or slit at the time of setting up deltand of a liquid crystal layer so that the permeability 
greatest on three sorts of above-mentioned wavelength may be obtained in a liquid crystal layer. A 
liquid crystal speed of response falls as the thickness of a liquid crystal layer becomes thick. In the 
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LCD panel of VA method which controls orientation using a projection, although a liquid crystal 
speed of response changes with the dielectric constant of a projection, a projection configuration, the 
gaps of a projection, etc., if a dielectric constant, the configuration of a projection, and height are 
fixed, a speed of response will become quick, so that the gap of a projection becomes narrow. It is 
drawing 131, for example, in order to set the speed of response of liquid crystal to 25ms, the gap of a 
projection or a slit is known by that it is necessary to set it as 25 micrometers in G pixels, and to set 
it as 20 micrometers by B pixels at 30 micrometers by R pixels. 

[0157] Moreover, drawing 132 is drawing showing a projection or change of the numerical aperture 
to the gap of a slit. In R pixels, in 20 micrometers, when it is set as 25 micrometers in G pixels and 
set as 30 micrometers in B pixels, permeability becomes 80%, 83.3%, and 85.7%, and a difference 
produces the gap of a projection or a slit from drawing 131 at permeability, respectively. While 
setting up according to the individual so that permeability might serve as max in the thickness of the 
liquid crystal layer of each color pixel in the 32nd example in consideration of the above point at the 
time of driver voltage impression, the area of each color pixel was changed so that the gap of a 
projection might be adjusted, the speed of response in each color pixel might be made in agreement 
and permeability might be further in agreement. 

[0158] Drawing 133 is drawing showing the panel structure of the 32nd example. Like illustration, 
there was no R pixel part in both substrates 16 and 17, and a G pixel part is 0.55 micrometers in 
thickness, and formed the structure 71 whose thickness of a B pixel part is 1.05 micrometers. This 
thickness computed optimum conditions by the simulation about the birefringence mode of VA 
method in which n mold liquid crystal was used, furthermore, the height of projection 20A — by R 
pixels, it was made 1.9 micrometers by G pixels, and was made 2.45 micrometers by B pixels at 1.4 
micrometers, furthermore, the gap of a projection — by R pixels, it was made 25 micrometers by G 
pixels, and was made 20 micrometers by B pixels at 30 micrometers. Furthermore, B pixels : G 
pixels : R pixels surface ratio was set to 1:1.03:1.07. That is, pixel area was made into R pixels > G 
pixels > B pixels order. 

[0159] Acrylic resin was used for the structure 71, and after applying the resist so that it might 
become the thickness of 1.4micro by B pixels, it considered it as the projection with a width of face 
of 5 micrometers by the photolithography. Moreover the perpendicular orientation film was applied, 
the 3.6-micrometer spacer was sprinkled, the seal was formed, and liquid crystal after hardening was 
poured in for lamination and a seal, thus, the thickness of a liquid crystal layer — by R drawing, it is 
set to 4.6 micrometers in G pixels, and is set 3.6 micrometers to 5.7 micrometers by B drawing. 
[0160] Drawing 134 is drawing showing the panel structure of the modification of the 32nd example 
which formed the projection in the CF substrate 16 and formed the slit 21 in the pixel electrode 13 of 
the TFT substrate 17. In this modification, there was no R pixel part in the CF substrate 16, and a G 
pixel part is 1.1 micrometers in thickness, and formed the structure 71 of the acrylic resin whose 
thickness of a B pixel part is 2.1 micrometers. After applying so that it might become the thickness 
of 1.4micro by B pixels about a resist on it, it considered as the projection with a width of face of 5 
micrometers by the photolithography, thereby — the height of a projection ~ by R pixels, it is set to 
2.5 micrometers by G pixels, and is set to 1.4 micrometers to 3.5 micrometers by B pixels, the gap of 
projection 20A and a slit — by R pixels, it was made 25 micrometers by G pixels, and was made 20 
micrometers by B pixels at 30 micrometers. B pixels : G pixels : R pixels surface ratio was set to 
1:1.03:1.07. 

[0161] The biaxial phase contrast film (retardation value of 320nm) which set the panel of the 32nd 
example manufactured as mentioned above and its modification by deltand of a G-pixel liquid 
crystal layer was added, and the color difference in panel permeability, an angle of visibility, and the 
direction of a polar angle (0 times [ -80 ]) was measured. The result is shown in drawing 252. In 
addition, Example A shows the 32nd example, Example B shows a modification, and drawing 252 
shows the measurement result in the conventional example which changed the thickness of a liquid 
crystal layer as a reference value. 

[0162] In order to gather permeability as shown in drawing 252, and the conventional example 1 
shows, if thickness of a liquid crystal layer is thickened, the permeability (brightness) in a transverse 
plane will be made highly, but since the optical path length becomes long in the direction of a polar 
angle, the permeability of square-corrugated length is changed sharply and the color difference 
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becomes large. On the other hand, by the panel of the 32nd example and its modification, in order to 
equalize the speed of response of liquid crystal, projection or gap width of face of a slit is narrowed 
by G pixels with R pixels, and the part permeability with a low numerical aperture is falling from the 
conventional example 2. However, since the thickness of each liquid crystal layer is set up so that it 
may become permeability max at the time of driver voltage impression (white display), the color 
difference in the direction of a polar angle is small. 

[0163] White brightness can be made bright just like TN mode, without coloring a panel in the large 
angle-of-visibility range, if it is the panel of the 32nd example and its modification. Moreover, since 
the liquid crystal speed of response is equalized according to the thickness of a liquid crystal layer, 
even when a movie display is performed, the good display of color reproduction nature is obtained. 
Next, the structure form of a projection is explained. 

[0164] When forming a projection on the electrode 12 of the CF substrate 16 and the TFT substrate 
17, and 13, after forming an electrode by the ITO film, it is possible to apply a resist and to carry out 
pattern NINGU by the photolithography. If it is this approach, since it can make with a well-known 
technique, explanation is omitted here. When making a projection by the above approaches, it will be 
necessary to establish the process for forming a projection pattern independently. If a projection can 
be formed in a TFT substrate, using the conventional process as it is, the increment in a process can 
be prevented. When it is possible to carry out patterning of the insulating layer used at the 
conventional process further, and to leave a projection pattern, in forming an insulating projection 
and forms a conductive projection, it is possible to carry out patterning of the conductive layer used 
at the conventional process further, and to leave a projection pattern. 

[0165] Drawing 135 is drawing showing the structure of the TFT substrate of the 33rd example. It is 
the structure for forming an insulating projection in the 33rd example using the insulating layer used 
at the conventional process. With this structure, the ITO electrode 13 is formed first, an insulating 
layer is formed on it, and the part of the ITO electrode 13 is removed. At this time, it leaves the part 
of projection 68. Furthermore, although the gate electrode 31 is formed, and an insulating layer is 
formed further and removed except a required part, if the thickness of a projection is required at this 
time, it will leave the part of projection 68. The rest forms a data bus line and TFT as usual. A 
reference number 41 is a drain electrode (data bus line), 65 is a channel protective coat by a diagram, 
it is a wiring layer for 66 to separate a component, and 67 is the layer of a transistor of operation. 
The ITO electrode 13 and a source electrode are connected by the hole. 

[0166] Drawing 136 is the example of the projection pattern manufactured in the 33rd example, is 
the parallel projection of the shape of a straight line for (1) to form two orientation division fields, 
and is a zigzag projection for (2) to form four orientation division fields. In drawing, the part shown 
with a reference number 68 is equivalent to a projection, and 69 is equivalent to a part for a picture 
element part. Drawing 137 is drawing showing the panel structure of the 34th example. It is the 
structure for forming a conductive projection in the 34th example using the conductive layer used at 
the conventional process. With this structure, the TFT protection-from-light metal layer 70 for 
shading TFT first is formed, an insulating layer is formed on it, and the ITO electrode 13 is formed 
further. Furthermore, an insulating layer is formed, a data bus line and the source 41 of TFT, and a 
drain 42 are formed, and an insulating layer 72 is formed on it. And although the layer of the gate 
electrode 31 is formed and this layer is removed except for the part of a gate electrode, it leaves 
partial 20B of a projection then. 

[0167] Drawing 138 is the example of the projection pattern manufactured in the 34th example, is 
the parallel projection of the shape of a straight line for (1) to form two orientation division fields, 
and is a zigzag projection for (2) to form four orientation division fields. In drawing, the part shown 
by reference number 20B is equivalent to a projection. A reference number 35 is CS electrode. 
Although the CS electrode 35 is prolonged along with the edge of a pixel electrode so that it may act 
as a black matrix, it is separated with projection 20B. Although the CS electrode 35 becomes a 
certain electrical potential difference to the pixel electrode (ITO electrode) 13, this is because there is 
a possibility of having a bad influence on the orientation of liquid crystal, when this electrical 
potential difference is impressed to projection 20B. 

[0168] Drawing 139 is drawing showing the process which manufactures the TFT substrate of the 
panel of the 35th example. As shown in (1), pattern NINGU of the gate electrode 31 is carried out on 
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a glass substrate 17. Next, the SiNx layer 40, the amorphous silicon (alpha-Si) layer 72, and the SiNx 
layer 65 are formed in order. Furthermore, as shown in (2), it leaves only the part of a channel 
protective coat and the SiNx layer 65 is etched to the alpha-Si layer 72. Furthermore, n+ An alpha-Si 
layer and the Ti/aluminum/Ti layer equivalent to a data bus line, the source 41, and a drain 42 are 
formed, and it etches so that it may leave only the part which is equivalent to a data bus line, the 
source 41, and a drain 42 in pattern NINGU. As shown in (4), after forming the SiNx layer 
equivalent to the last protective coat 43, it leaves the parts 43B and 40B equivalent to a part and a 
projection required for an insulation, and etches to the front face of a glass substrate 17. At this time, 
the contact hole of the source electrode 41 and a pixel electrode is also formed in coincidence. Under 
the present circumstances, the source electrode 41 becomes an etching stopper. Furthermore, pattern 
NINGU of the ITO electrode layer is formed and carried out, and the pixel electrode 13 is formed. 
Therefore, the height of a projection serves as the SiNx layer 40 and the sum of the last protective 
coat 43. 

[0169] Drawing 140 is drawing showing the structure of the modification of the panel of the 35th 
example, and when etching the SiNx layer equivalent to the last protective coat 43, it is etched to the 
top face of the SiNx layer 40. Therefore, the height of a projection is the thickness of the last 
protective coat 43. Drawing 141 is drawing showing the process which manufactures the TFT 
substrate of the panel of the 36th example. As shown in (1), pattern NINGU of the gate electrode 31 
is carried out on a glass substrate 17. Next, pattern NINGU of the ITO electrode layer is formed and 
carried out, and the pixel electrode 13 is formed. As shown in (2), the SiNx layer 40, the amorphous 
silicon (alpha-Si) layer 72, and the SiNx layer 65 are formed in order. Furthermore, it leaves only the 
part of a channel protective coat and the SiNx layer 65 is etched to the alpha-Si layer 72. 
Furthermore, n+ An alpha-Si layer is formed. As shown in (3), it leaves partial 40B equivalent to a 
required part and a required projection, and etches to the front face of the pixel electrode 13. As 
shown in (4), the Ti/aluminum/Ti layer equivalent to a data bus line, the source 41, and a drain 42 is 
formed, and pattern NINGU is carried out so that it may leave only the part equivalent to a data bus 
line, the source 41, and a drain 42. And it is n+, using a data bus line, the source 41, and a drain 42 
as a mask. An alpha-Si layer and alpha-Si 72 are etched. As shown in (5), after forming the SiNx 
layer equivalent to the last protective coat 43, it leaves the parts 43B and 40B equivalent to a part 
and a projection required for an insulation, and etches to the front face of the pixel electrode 13. 
[0170] As mentioned above, although the example about manufacture of projection 20B by the side 
of the TFT substrate 17 was explained, there are various kinds of modifications according to the 
structure of the TFT substrate 17 etc. make it any — a manufacturing cost can be reduced by using 
with the process of other parts of the TFT substrate 17 in common, and manufacturing a projection. 
As already explained, since the direction of the orientation regulation by the slant face and the 
direction of the projection of the dielectric prepared on the electrode of the orientation regulation by 
the electric field in a projection part correspond, it has the advantage that the stable orientation is 
obtained. However, a projection is the dielectric prepared on the electrode, since the orientation film 
is formed on it, in inter-electrode [ of a pair ], the inside of a liquid crystal cell serves as 
unsymmetrical structure, and a charge tends to collect with impression of an electrical potential 
difference. Therefore, the residual DC electrical potential difference became high, and there was a 
problem that the phenomenon called the so-called "printing" occurred. 

[0171] Drawing 142 is drawing showing the relation between the thickness of the dielectric on an 
electrode, and the magnitude of a residual DC electrical potential difference, and (1) is the graph 
which shows the relation and it shows the part in which (2) is equivalent to thickness d of a 
dielectric, and the location where "printing" occurs. As the perpendicular orientation film 22 is also a 
dielectric and is shown in (2) of drawing 142, the height of a projection and the sum of the 
perpendicular orientation film 22 are equivalent to thickness d of a dielectric. As shown in (1) of 
drawing 142, a residual DC electrical potential difference increases with the increment in d. 
Therefore, it is easy to generate printing in the part of projection 20 shown in (2) of drawing 142. 
This is also the same as when forming a hollow with a dielectric on an electrode like the 1 8th 
example of drawing 95. It is made for such a problem not to occur in the 37th example explained 
below. 

[0172] Drawing 143 is drawing showing the projection structure of the 37th example, (1) is the 
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perspective view of projection 20 and (2) is a sectional view. Like illustration, projection 20 has 
width of face of 7 micrometers, and width of face on top is [ height ] about 1-1.5 micrometers in 
about 5 micrometers. Besides, many detailed holes are established in the field. The diameter of this 
detailed hole is 2 micrometers or less. Drawing 144 is drawing showing the structure form of the 
projection (CF substrate side) which has the above-mentioned detailed hole. As shown in (1), the 
glass substrate with which the counterelectrode 12 of the ITO film was formed is washed. As shown 
in (2), on it, sensitization resin (resist) and the resist layer 351 is formed. [ apply and ] As shown in 
(3), the mask pattern 352 which penetrates parts other than a projection and the part of a hole is 
stuck, and it exposes. The projection 20 as developed this and shown in (4) was obtained. 
Furthermore, if BEKU, projection 20 will contract, and as shown in (5), a side face will turn into a 
slant face. 

[0173] When what formed the detailed hole in the projection as mentioned above, and the substrate 
which is not formed were assembled and the residual DC electrical potential difference was 
measured by flicker method of elimination (DC:3V and AC:2.5 V and the temperature C of 50 
degrees, DC impression time amount 10 minutes), when a detailed hole was formed, it was 0.09V, 
and it was 0.25V when the detailed hole was not formed. Thus, since a residual DC electrical 
potential difference is reduced, printing stops being able to occur easily. 

[0174] Orientation of the liquid crystal molecule is carried out at right angles to slant faces, such as a 
projection, and it carries out orientation at right angles to electric field. However, when spacing of a 
projection became small to extent of the above-mentioned detailed hole, it turned out that orientation 
will not be carried out to the slant face of a detailed part. Therefore, in the part of the top face of a 
projection, orientation is carried out according to it in response to the effect of the orientation by the 
slant face of both sides. Drawing 145 is drawing showing the projection structure of the 38th 
example. In the 38th example, the slot where thickness with a width of face of 3 micrometers is thin 
was established in the bottom of projection 20B of 7.5 -micrometer width of face by the side of a 
TFT substrate. Furthermore, the protection- from-light layer 34 of chromium nature is formed in the 
bottom of projection 20B. Such projection 20B can be manufactured by the same approach as the 
37th example. It is 0.1 0V and the result comparable as the 37th example was obtained by the result 
of having measured the residual DC electrical potential difference with the projection structure of the 
38th example. 

[0175] Although a liquid crystal molecule may not carry out orientation in the direction 
perpendicular to a substrate in the part of a slot at the time of no electrical-potential-difference 
impressing but a perpendicular stacking tendency may deteriorate like illustration with the projection 
structure of the 38th example, since the light- shielding film 34 is formed and the leakage light by the 
abnormalities in orientation of this part is shaded, contrast does not fall. Next, it investigated about 
the cross-section configuration of the projection made from the resist. Usually, the resist is carrying 
out the cross-section configuration as shown in (1) of drawing 146 immediately after patterning. 
However, in the case of the method of this invention, the orientation by which the cross section of 
the boiled- fish-paste (cylinder) form which had a gently-sloping inclination somewhat as a cross- 
section configuration was stabilized more is obtained. The substrate immediately after patterning 
was calcinated by 200-degreeC, and it was made to change to a configuration as shows the cross- 
section configuration of a resist to (2) of drawing 146 here. Drawing 147 is drawing showing change 
of the cross-section configuration of the resist when changing the temperature which calcinates the 
resist which carried out patterning. Even if it raised burning temperature more than 150-degreeC, the 
change beyond it of a cross-section configuration was small. 

[0176] It is [ besides changing the cross-section configuration of a resist / another / important ] 
reasonable to have calcinated the resist by 200-degreeC. The resist used for the prototype will react 
with the solvent of the orientation film only by performing the usual baking processing (135-degree- 
C 40 minutes), and the reason will melt. In this example, the resist is calcinated at temperature high 
beforehand enough before orientation film formation, and it prevented reacting with the orientation 



[0177] In addition, in the projection explained until now and the examples to create, such as the 1st 
example, a resist is calcinated by 200-degreeC, the cross-section configuration of a resist is made 
into the shape of boiled fish paste, and the data explained until now are also twisted to the projection 



film. 
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pattern of a boiled- fish-paste-like cross-section configuration. In the above-mentioned example, 
although the cross-section configuration of a resist was made into the boiled- fish-paste (cylinder) 
form with burning temperature, depending on the line breadth of a resist, it becomes nature and a 
boiled- fish-paste form. Drawing 148 is drawing showing the line breadth of a resist, and the relation 
of a cross-section configuration. Line breadth has nature and a desirable boiled- fish-paste form in 
about 5 micrometers. From now on, if it is about 7 micrometers or less in line breadth, it will be 
thought that the resist of the cross-section configuration of a natural boiled-fish-paste form is 
obtained. With the present equipment, although the line breadth of 5 micrometers is realistic, it is 
thought that the same orientation is theoretically obtained with the engine performance of an aligner 
even if it is submicron line breadth. 

[0178] a projection — the TFT flattening agent made from JSR — when generated using positive type 
photoresists, such as HRC-135, the front face had inadequate wettability with the ingredient of the 
perpendicular orientation film, the ingredient of the applied perpendicular orientation film was 
crawled, and the problem that the perpendicular orientation film was not formed on the surface of a 
projection occurred. Drawing 8 is the sectional view of the panel at the time of using a projection as 
a domain regulation means, and is drawing showing the situation of a height. As shown in (1) of 
drawing 149, a color filter, a bus line, etc. are formed on substrates 16 and 17, and the ITO 
electrodes 12 and 13 are formed further. Projections 20A and 20B are formed on it, and the 
ingredient of the perpendicular orientation film 22 is applied on the ITO electrode 12 including 
Projections 20A and 20B, and 13. However, the front face of the photoresist of Projections 20A and 
20B had inadequate wettability with the ingredient of the perpendicular orientation film, as shown in 
(2) of drawing 8, it crawled the ingredient of the applied perpendicular orientation film, and the 
problem that the perpendicular orientation film 22 was not formed in the front face of Projections 
20 A and 20B had generated it. Such a problem is solved in the 39th example. 
[0179] In the 39th example, the front face of a projection is processed so that the ingredient of the 
perpendicular orientation film may make it easy to be attached to the front face of a projection. It is 
possible to form detailed irregularity on the surface of a projection as processing the ingredient of the 
perpendicular orientation film makes it easy to be attached to the front face of a projection, and to 
raise the spreading nature of the ingredient of the orientation film, or to raise wettability with the 
ingredient of the perpendicular orientation film of the front face of a projection. If detailed 
irregularity is formed on the surface of a projection, when the ingredient liquid of the orientation 
film collects especially on the part of concave, crawling of the ingredient of the orientation film on 
the front face of a projection will be reduced, as the concavo-convex formation approach — chemical 
preparation and physical processing — it is — as chemical preparation — ashing — processing is 
effective. 

[0180] drawing explaining an example of the manufacture approach of a projection [ in / in drawing 
150 / the 39th example ] — it is — ashing ~ it is the example which uses processing. As shown in (1) 
of drawing 150, projection 20 is formed using the above-mentioned photoresist on an electrode (in 
this case, a counterelectrode 12 is sufficient although it is the pixel electrode 13.) 13. For example, 
projection 20 has the shape of a stripe with a width of face [ of 10 micrometers ], and a height of 1.5 
micrometers. Annealing treatment of this is carried out and a cross section is made into the shape of 
boiled fish paste, this substrate — a well-known plasma asher — a projection front face — ashing — it 
processes. Of such plasma ashing processing, a detailed hollow as shown in (2) of drawing 150 is 
formed in a projection front face. In this way, the obtained substrate is washed and dried and 
perpendicular orientation material is applied using a printing machine. At this time, of the 
effectiveness of the irregularity formed on the projection, crawling of orientation material does not 
happen, but as shown in (3) of drawing 150, the perpendicular orientation film is formed all over a 
projection. Then, a process is advanced in the same process as the usual multi-domain VA method. 
In this way, the obtained liquid crystal display has a good display property without the poor display 
by crawling of the orientation film. 

[0181] ashing — as processing, there is other ozone ashing processing and the effectiveness as 
plasma ashing processing that this was also the same was acquired. Brush washing of the substrate is 
carried out after the annealing treatment of a projection, using substrate ******** as an approach of 
forming irregularity physically. Thereby, stripe-like irregularity is formed on a projection. Rubbing 
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is carried out with the rubbing roller 210 which has fiber 211 on a front face, or as an approach of 
forming irregularity physically, otherwise, as shown in (1) of drawing 151, as shown in (2), the 
irregular roller 213 is pushed against the substrate with which the projection 20 was formed, and 
there is the approach of imprinting the irregularity of a roller 213. 

[0182] Drawing 152 is drawing explaining the processing which irradiates ultraviolet rays as 
processing which raises wettability with the ingredient of the perpendicular orientation film on the 
front face of a projection. As explained until now, the same projection 20 as drawing 150 is formed 
by the photoresist on a substrate. Excimer UV irradiation equipment is used for this substrate, and 
they are 1000 mJ/cm2 in the environment of 20% or more of oxygen densities. With an exposure, 
ultraviolet rays with a dominant wavelength of 172nm are irradiated. Thereby, the wettability to the 
ingredient of a substrate and the perpendicular orientation film on a projection improves. In this way, 
the obtained substrate is washed and dried and perpendicular orientation material is applied using a 
printing machine. At this time, of the wettability improvement effect by ultraviolet rays, crawling of 
orientation material does not happen but the perpendicular orientation film is formed all over a 
projection. Then, a process is advanced in the same process as the usual multi-domain VA method. 
In this way, the obtained liquid crystal display has a good display property without the poor display 
by crawling of the orientation film. Drawing 153 is a graph which shows change of the rate of 
crawling of the ingredient of the perpendicular orientation film when changing the conditions of the 
ultraviolet rays which irradiate the projection formed by the photoresist. (1) of drawing 153 is a 
graph with which wavelength and an exposure show relation with a rate soon. Its time of 200nm or 
less is effective, and the wavelength of ultraviolet rays has a very small improvement effect, when it 
is the wavelength beyond it. Moreover, when the wavelength of ultraviolet rays is 200nm or less, it is 
1000 mJ/cm2. It stopped generating crawling in an exposure. (2) of drawing 153 — wavelength - 
ultraviolet rays 200nm or less - 1000 mJ/cm2 The oxygen density when irradiating is a graph which 
shows relation with a rate soon. In the environment where an oxygen density is low, since sufficient 
quantity of ozone does not occur, it is thought that an improvement effect is small. Therefore, 
wavelength is ultraviolet rays 200nm or less in the environment of 20% or more of oxygen densities 
1000 mJ/cm2 Irradiating above is desirable. 

[0183] As equipment which wavelength makes generate ultraviolet rays 200nm or less, there is a 
low-pressure mercury lamp other than above excimer UV irradiation equipment, and this may be 
used. Moreover, in the above-mentioned processing, although substrate washing and desiccation 
were performed after the exposure of ultraviolet rays, it may be made to irradiate ultraviolet rays 
after substrate washing and desiccation. In this case, since the exposure of ultraviolet rays is 
performed just before orientation film printing, reduction of the wettability improvement effect by 
the neglect and washing after an exposure can be prevented. 

[0184] Moreover, if the orientation film is formed after applying a silane coupling agent, an 
orientation film solvent, etc. before spreading of the orientation film, crawling on a projection will be 
improved sharply. BEKU (annealing) processing of the substrate is carried out, and, specifically, the 
configuration of a projection is used as a boiled-fish-paste mold as shown in drawing 146. A hexa 
methyl disilane (HMDS) is applied after washing this substrate using a spinner. Perpendicular 
orientation material is applied to this using a printing machine. Thereby, the perpendicular 
orientation film was formed good on the surface of the projection. In addition, you may make it 
apply N-methyl pyrrolidone (NMP) instead of HMDS. Furthermore, even if it is made to carry out 
within the NMP ambient atmosphere which had printing of the perpendicular orientation film sealed, 
the perpendicular orientation film can be formed good on the surface of a projection. In addition, if it 
considers as the solvent applied before formation of the perpendicular orientation film, various 
****s, for example, the gamma-butyrolactone which is the solvent of the perpendicular orientation 
film, butyl cellosolve, etc. can be used. 

[0185] Drawing 154 is drawing explaining an example of the manufacture approach of the projection 
in the 39th example, and is an example (example by the side of CF substrate) which forms a 
projection with the ingredient which distributed the particle. As shown in (1), particle size applies 
the positive type photopolymer (resist) 355 in which the particle 357 of an alumina 0.5 micrometers 
or less was made to mix 5 to 20% on an electrode 12. As shown in (2), negatives are exposed and 
developed to this using the photo mask 356 which shades a projection part. Furthermore, if BEKU, 
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projection 20A as shown in (3) will be obtained. The particle 357 of an alumina projects in the front 
face of this projection 20 A, or irregularity with the hole detailed on formation now a cage, and a 
front face where the particle 357 of an alumina was missing is formed in it. Therefore, the wettability 
when applying the perpendicular orientation film improves. 

[0186] When the rate of the particle of an alumina exceeds 20%, the photosensitivity of a resist falls 
and it stops being able to carry out pattern NINGU by exposure, although it is necessary to make the 
rate of the particle of the alumina mixed in a resist increase in order to make [ many ] irregularity of 
the front face of a projection in the above-mentioned example. Drawing 155 is drawing showing the 
manufacture approach of the projection in the case of making [ many ] irregularity of the front face 
of a projection. 

[0187] As shown in (1) of drawing 155, particle size applies the nonphotosensitivity resin which 
mixed the particle 357 of an alumina 0.5 micrometers or less at a big rate on an electrode 12. 
Furthermore, as shown in (2), a resist is applied to the front face, and negatives are exposed and 
developed using the photo mask 358 which shades a projection part. Since a resist remains only in 
the part corresponding to a photo mask 358 by this, if it etches, nonphotosensitivity resin other than a 
projection part will be removed. Furthermore, if BEKU, projection 20A as shown in (3) will be 
obtained. Although irregularity is similarly formed in the front face of this projection 20 A, since the 
rate of the particle 357 of the mixed alumina is large, much irregularity is formed and the wettability 
in the case of applying the perpendicular orientation film from the example of drawing 1 54 improves 
further. 

[0188] Drawing 156 is drawing showing the another manufacture approach which forms irregularity 
in the front face of a projection by the particle. In this example, after applying a resist 360 to the 
front face of an electrode 12, sprinkle the particle 361 of an alumina and it is made to adhere to the 
front face of a resist 360, and it prebakes after that. As usual, if pattern NINGU of the projection is 
carried out, projection 20A as shown in (2) will be obtained by the back. If this is washed, since the 
particle 361 of an alumina exists or the hole where the particle 361 of an alumina fell out exists, 
irregularity will be formed in the front face of projection 20 A. 

[0189] Drawing 157 is drawing explaining an example of the manufacture approach of the projection 
in the 39th example, and is an example which a projection ingredient is made to foam and forms 
irregularity in a front face. The resist which forms projection 20 is applied by a spinner etc., after 
solvents, such as PGMEA (propylene-glycol-monomethyl-ether acetate), melt. It is prebaked by 60- 
degreeC on it (PURIKYUA). In this condition, a lot of solvents remain into the resist. It mask- 
exposes, and negatives are developed and pattern NINGU of this is carried out. 
[0190] As a broken line shows in drawing 158, after making it go up to 200-degreeC slowly over 10 
minutes within clean oven and holding more than for 75 minutes in the condition conventionally, it 
had returned to ordinary temperature slowly over 10 minutes. On the other hand, in this example, it 
lays on the hot plate of 200-degreeC, and heats for 10 minutes. At this time, about 1 minute is taken 
for the temperature of a substrate to rise to 200-degreeC. Then, it cools radiationally for 10 minutes 
and returns to ordinary temperature. Thus, if sudden heating is carried out, as shown in (1) of 
drawing 157, the solvent in a resist will bump, and a bubble 362 will arise inside. In this bubble 362, 
as shown in (2) of drawing 157, the above is emitted outside from the front face of projection 20. 
The foaming marks 363 are formed in the front face of a projection at this time, and irregularity is 
produced. 

[0191] In addition, if it stirs before applying the resist melted to the solvent, and air bubbles are 
introduced into a resist, it will become easy to foam by the time of carrying out sudden heating of the 
resist. Moreover, you may stir, introducing nitrogen gas, carbon dioxide gas, etc. While the air 
bubbles of gas are introduced into a resist by this, since it dissolves into a solvent, the fizz of gas [ a 
part of] at the time of heating increases. Moreover, the clathrate compound which emits the water of 
crystallization which dehydrates about [ 120-200 degrees ] by C, and a guest solvent to a resist may 
be mixed. Since water is emitted from water of crystallization, it becomes a steam or a guest solvent 
is emitted by this at the time of heating, it becomes easier to foam. Moreover, the silica gel which 
adsorbed a solvent or gas may be mixed into a resist. Since the solvent or gas to which it is sticking 
from silica gel is emitted by this at the time of heating, it becomes easier to foam. In addition, the 
solid ingredient to mix needs to be the magnitude below the height and width of face of a projection, 
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and it is ground so that it may become such magnitude. 

[0192] also making it such structure, although the detailed hole was established in the projection in 
the 37th example and the slot was established in the projection in the 38th example — the front face 
of a projection — the perpendicular orientation film — forming — ** — it becomes. Drawing 159 is 
drawing showing the option which makes the projection which has a slot like the 38th example. As 
shown in (1) of drawing 159, the photoresist used for creation of a micro lens is used, it approaches 
and projections 365 and 366 are formed. This photoresist can change the configuration in which 
pattern NINGU was carried out by the exposure reinforcement of light, baking (BEKU) temperature, 
presentation, etc., a projection collapses and by setting up suitable baking conditions comes to show 
it to (2). If the perpendicular orientation film 22 is applied to this, since the center section of the 
projection 20 has become depressed as shown in (3), the perpendicular orientation film 22 will be 
formed good. After applying the above-mentioned ingredient to the thickness of 1.5 micrometers, 
pattern NINGU of the projections 365 and 266 was carried out so that it might become width of face 
of 3 micrometers, and spacing of 1 micrometer of a projection. And BEKU [ 180 degreeC ] from 10 
minutes for 30 minutes. Thereby, two projections united and it became as shown in (2) of drawing 
159. The desired configuration was acquired by controlling the time amount of BEKU. If the height 
of a projection is set to 5 micrometers or more, projections 365 and 266 influence eel thickness 
(thickness of a liquid crystal layer), and although it seems that two projections will unite if 0.5 
micrometers to 5 micrometers and width of face is [ height ] 2 micrometers to 10 micrometers and 
the range of spacing is 0.5 to 5 micrometers, when pouring in liquid crystal, they will become 
hindrance. Moreover, if width of face of a projection is set to 2 micrometers or less, the orientation 
restraining force of a projection will decline. Furthermore, if it is difficult to unite two projections if 
spacing of a projection is set to 5 micrometers or more and it makes it 0.5 micrometers or less, a 
hollow will not be made in the center. 

[0193] As mentioned above, although the wettability improvement processing to the ingredient of 
the orientation film of the projection in the 39th example was explained, what kind of pattern is 
sufficient as a projection, and a cross-section configuration does not need to be a boiled-fish-paste 
mold, either. Furthermore, the ingredient which forms a projection just also forms a projection not 
only in a photoresist but in a desired configuration. However, if it takes into consideration forming 
irregularity chemically or physically in a next process, the thing in which ashing is possible is [ that 
it is hard to separate softly as the quality of the material ] suitable. As an ingredient which suits this 
condition, resin ingredients, such as a photoresist, black matrix resin, color filter resin, overcoat 
resin, and polyimide, are suitable. Moreover, with such an organic material, surface reforming 
(processing) is possible by ashing, UV irradiation, etc. 

[0194] As explained above, since the wettability to the ingredient of the orientation film on the front 
face of a projection is improved, while failure that the orientation film is not formed in a projection 
front face can be prevented and display quality improves, the yield improves in the 39th example. In 
order to prevent conventionally the fall of the contrast by the leakage light which passes the part 
between each pixel, preparing the so-called black matrix in the periphery of each pixel is performed. 
Drawing 160 is drawing showing the panel structure of the conventional example where the black 
matrix was established. Like illustration, on the color filter (CF) substrate 16, R (red) filter 39R, G 
(Green) filter 39G, and B (blue) filter 39B are formed corresponding to a RGB pixel, and the ITO 
electrode 12 is formed on it. Furthermore, the black matrix 34 is formed in the boundary part of each 
RGB pixel. A data bus line, a gate bus line, or the TFT component 33 is formed in the TFT substrate 
17 with the ITO electrode 13. The liquid crystal layer 3 is formed between two substrates 16 and 17. 
[0195] Drawing 161 is drawing showing the panel structure of the 40th example of this invention, 
and drawing 162 is drawing showing the projection pattern in the pixel of the 40th example. Like 
illustration, R filter 39R, G filter 39G, and B filter 39B are formed on the CF substrate 16. Although 
not illustrated in drawing 161, as shown in drawing 162, projection 20A for orientation control 
prepared with the liquid crystal panel of the 1st example is formed in the CF substrate 16. This 
projection 20A is made from the ingredient of protection-from-light nature. The projection 61 is 
formed in the periphery of each pixel, this projection 61 is also made from the protection-from-light 
nature ingredient, and it functions as a black matrix. Therefore, it is not necessary to form the black 
matrix 34 like the conventional example. The projection 61 which functions as this black matrix can 
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be formed in projection 20 A and coincidence, and if such a manufacture approach is used, it can skip 
the black matrix creation process of the creation time of the CF substrate 16. In addition, a reference 
number 62 is the part of TFT of each pixel, and projection 61 is formed so that this part may also 
shade. 

[0196] In addition, in drawing 161, although projections 20A and 61 are formed in CF substrate side 
16, both projection 61 or the projections 20 A and 61 may be formed in the TFT substrate 17 side. 
Thereby, it becomes unnecessary to take into consideration gap of the lamination of CF substrate 
side 16 and the TFT substrate 17, and the numerical aperture of a panel and the yield of a lamination 
process can be raised by leaps and bounds, the part which shifted when a black matrix was prepared 
in the CF substrate 16 side, the ITO electrode 13 of the TFT substrate 17 and opening (part without a 
black matrix) of the CF substrate 16 were similarly completely designed and lamination gap 
occurred in a panel production process ~ optical leakage — a lifting — a normal display is not 
obtained. Usually, no matter highly precise equipment [ what / lamination ] it may use, about **5 
micrometers of doubling errors exist. Therefore, in consideration of the margin of the part, he 
designs opening of a black matrix more smallish, and is trying for such a problem not to arise. That 
is, he is trying for a black matrix to cover about 5-10 micrometers to the inside from the ITO 
electrode 13 by the side of the TFT substrate 17. If projection 61 is formed in the TFT substrate 17 
side, since it is not influenced by lamination gap, a numerical aperture can be made high to the 
maximum extent. This effectiveness becomes larger as the pixel of a panel becomes small (i.e., so 
that resolution goes up). For example, in order to take an every 5 micrometers margin if it is the 
conventional method although the substrate whose dimensions of the ITO electrode of a pixel are 80 
micrometers wide and 240 micrometers long was used in this example, it becomes 70 micrometers 
wide and 230 micrometers long opening, and the opening area of a pixel is 2 16100 micrometers. It 
becomes, on the other hand — this example — the opening area of a pixel — 19200micrometer2 it is — 
a numerical aperture is improved about 1 .2 times of the conventional method. If a display twice the 
resolution of this panel, then the dimension of an electrode are 40 micrometers wide and 120 
micrometers long and it is the conventional method, the opening area of a pixel is 2 3300 
micrometers. If it becomes and is this example, the opening area of a pixel is 2 4800 micrometers. It 
becomes and will be improved about 1.5 times. Thus, it is more effective as resolution goes up. 
[0197] Drawing 163 is drawing showing the pattern of the black matrix (BM) of the 41st example. 
As mentioned above, leakage light arises in the part of a domain regulation means. As mentioned 
above, although using the very small domain where 90-degree azimuths which exist near the summit 
of a projection differ is also considered, when stable orientation is not obtained near the summit of a 
projection, leakage light arises. Therefore, in order to improve contrast etc., it is desirable to shade 
the part of a domain regulation means. Although it is possible to form a projection with a protection- 
from- light ingredient in order to shade the part of a projection, the 41st example shades the part of a 
domain regulation means by the black matrix (BM). 

[0198] As mentioned above, although BM34 is used in order to shade the leakage light of the 
boundary part of TFT and a eel electrode, and a bus line, in the 41st example, this BM is prepared 
also in the part of a domain regulation means. Thereby, the leakage light in the part of a domain 
regulation means can be shaded, and contrast improves. Drawing 164 is a sectional view of the panel 
of the 41st example. Like illustration, BM34 is formed corresponding to the clearance between 
Projections 20A and 20B, TFT33, and a bus line (here, only the gate bus line 31 is shown.) and the 
eel electrode 13. 

[0199] Drawing 165 is the pixel pattern of the 42nd example. The delta array which makes a display 
pixel a square mostly, and the array pitch of a display pixel shifts 1/2, and arranges the display pixel 
of the adjoining train from the former is known. In the case of a color liquid crystal display, 1 set of 
color pixel groups are formed by three pixels 13B, 13G, and 13R which adjoin mutually. Since each 
pixel is a form near a square, even if it does not make the gap of a projection not much small 
compared with the case of the rectangle of 1 to 3, it becomes easy to make equal the rate of the liquid 
crystal molecule by which orientation division is carried out at least in all directions. In this case, it is 
made for a data bus line to extend in zigzag along the periphery of a pixel. Thus, a delta array is very 
effective, when forming the train of the projection which continued all over the substrate, or a hollow 
and carrying out orientation division. 
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[0200] The 43rd example explained below is an example which uses as a spacer the projection 61 
which functions as the projection for orientation control, or a black matrix of the 40th example. A 
spacer is used in order to make distance between two substrates (eel thickness) into a predetermined 
value, as shown also in drawing 18. Drawing 166 is drawing showing the panel structure in the 
conventional example, and a spacer 45 is arranged at the boundary part of a pixel, and it specifies eel 
thickness. A spacer 45 is a ball which has a predetermined diameter. 

[0201] Drawing 167 is drawing showing the panel structure of the 43rd example, and, as for (2), (1) 
shows the modification for the panel structure of the 43rd example. As shown in (1) of drawing 167, 
by the panel of the 43rd example, the projection 64 prepared in the periphery of a pixel is thickened 
to eel thickness, and projection 64 prescribes eel thickness. In addition, in this drawing, although the 
projection 64 is formed in the TFT substrate 17 side, it may be formed in the CF substrate 16 side. It 
becomes unnecessary thus, to form a spacer by constituting. In addition, since liquid crystal does not 
exist in the part of this projection 64, case [ like a perpendicular orientation mold ], a projection part 
(a part for a eel attaching part) always serves as a black display regardless of applied voltage. 
Therefore, a black matrix is unnecessary, it is not necessary to form projection 64 with the ingredient 
which has protection-from-light nature, and it may be made from a transparent ingredient. 
[0202] In the 43rd example shown in (1) of drawing 167, although the projection 64 had prescribed 
eel thickness, the precision of eel thickness is influenced in the formation precision of a projection, 
and precision falls compared with the case where a spacer is used. The variation in eel thickness is 
controllable within **0.1 micrometers, as a result of actually manufacturing a panel in the form of 
the 16th example, if it is this level, especially in the present condition, it will not become a problem, 
but it is not suitable when strict eel thickness needs to be controlled. The modification shown in (2) 
of drawing 167 is the structure for solving such a problem. In the modification of (2) of drawing 167, 
into the resin which forms projection 65, a spacer 45 is mixed and applied, patterning of it is carried 
out, and a projection is formed. Although the advantage of the 43rd example that a spacer is 
unnecessary is lost in this modification, there is an advantage that eel thickness can be specified 
without being influenced by the formation precision of a projection pattern. Cel thickness was able to 
be made into the precision of **0.05 micrometers as a result of actually manufacturing a panel in the 
form of (2) of drawing 167. Moreover, although it is unchanging for needing a spacer, in order to 
make a spacer mix in resin and to arrange a spacer on a eel to the resin and coincidence of a 
projection, it is not necessary to sprinkle a spacer to a panel chemically-modified degree anew, and a 
process does not increase. 

[0203] Drawing 168 is also drawing showing the modification of the 43rd example, (1) is what 
considered the projection 64 in the 43rd example of (1) of drawing 167 as the projection 66 which 
made from the ingredient of protection- from- light nature, and (2) considers the projection 65 of 
drawing 167 of (2) as the projection 67 made from the ingredient of protection- from-light nature. As 
mentioned above, in (1) of drawing 167, and (2), although these projections fully achieve the 
function of a black matrix even if it forms projection 64 or 65 by the transparent material, protection- 
from-light nature with more perfect forming this with a protection-from-light ingredient is obtained. 
[0204] It is drawing showing the modification of the 43rd example, and the projection 68 was 
formed in the CF substrate 16, and drawing 169 also formed the projection 69 in the TFT substrate 
17, respectively, and has specified eel thickness by contacting them. About effectiveness, it is the 
same as the 43rd example and its modification. Although the projection prepared in the periphery of 
a pixel has prescribed eel thickness in the 43rd example and its modification, it is also possible to 
specify eel thickness by the projection for orientation control, for example, projection 2 Oof drawing 
162 A. 

[0205] Furthermore, although the projection was formed over all the peripheries of a pixel in the 
modification of the 40th example, the 43rd example, and the 43rd example, it is also possible to form 
a projection in a part of periphery of a pixel. For example, the projections 61, 64-69 of the 41st 
example and the 41st example were formed in the TFT part of each pixel, i.e., the part shown with 
the reference number 62 of drawing 162, with the ingredient of protection-from-light nature. As 
mentioned above, VA (Vertically Aligned) By the so-called panel in the normally black mode which 
displays black when the electrical potential difference has not joined an ITO electrode like a method, 
even if it omits a black matrix, leakage light hardly becomes a problem. Therefore, only the part of 
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TFT is covered by the resin of protection-from-light nature, and it was made not to prepare on the 
drain bus of a pixel periphery, and a gate bus like this example. Moreover, as above-mentioned, if 
the protection-from-light section decreases, a numerical aperture improves so much and it is 
advantageous. The configuration which forms a projection only in a TFT part is applicable also to 
the 41st example shown in drawing 169 from drawing 167, and its modification. 
[0206] In the 43rd example, although the function of a spacer was given to the black matrix, in 
giving the function of a spacer to neither a black matrix nor a projection, after while having formed 
the perpendicular orientation film and sprinkling as usual the spherical spacer which has a diameter 
equal to a substrate to eel thickness, the substrate of another side will be stuck. However, when a 
projection is formed on an electrode, some sprinkled spacers will be located on a projection. If the 
diameter of a spacer is made equal to eel thickness in case there is no projection, eel thickness will 
become larger than a desired value for the spacer which gets on a projection. Furthermore, the force 
joins the once assembled panel from the exterior, in [ a spacer projecting ], eel thickness becomes 
[ the part ] large with ****** ? and problems, such as display unevenness, arise. It is made for such a 
problem not to arise by reducing the diameter of a spacer beforehand in consideration of the 
thickness of a projection in the 44th example explained below. 

[0207] Drawing 170 is drawing showing the panel structure of the 44th example, and shows the 
condition that (1) assembled, (2) assembled the front TFT substrate 17, and (3) assembled the front 
CF substrate 16. Projection 20A is formed on the electrode 12 of the CF substrate 16, the 
perpendicular orientation film 22 is formed further, projection 20B is formed on the electrode 13 of 
the TFT substrate 17, and the perpendicular orientation film 22 is further formed as shown in (1) of 
drawing 170, and (2). Projections 20A and 20B are 1 micrometer in the same height, and when it 
sees from a panel side, they are assembled so that it may not cross mutually. Cel thickness is 4 
micrometers and the diameter of the spacer 85 made from plastics is 3 micrometers which subtracted 
the height of a projection from eel thickness, it is shown in (1) of drawing 170 ~ as ~ the TFT 
substrate 17 - a spacer 85 — 150-300 piece/mm2 It sprinkles, a seal is formed in the CF substrate 16 
with the resin made from adhesion, and it sticks [ it is alike and ] on the TFT substrate 17. As shown 
in (3), a spacer 85 is located on projection 20B or under 20A by a certain probability. This 
probability is the whole area of the part of Projections 20A and 20B rate of. If it is in the condition of 
(3), eel thickness will be regulated by the thickness of the spacer located on projection 20B or under 
20A, and a projection. The spacer 45 in parts other than projection 20A and 20B turns into a 
suspension spacer which does not influence eel thickness. Since eel thickness is regulated by 
Projections 20A and 20B, eel thickness hardly becomes larger than a desired value. Moreover, even 
if spacers other than the part of a projection during use of a panel move to the part of a projection, 
eel thickness does not become thick, and even if the spacer which suited the projection part moves to 
parts other than a projection, it only becomes a suspension spacer. 

[0208] Drawing 171 is drawing showing the spraying consistency of a spacer, and the relation of eel 
thickness. It is the spraying consistency of a spacer 100-500 pieces/mm 2 Then, eel thickness serves 
as the range of 4micrometer**0.5micrometer. Next, the unevenness of eel thickness and the 
experimental result of the spraying consistency of a spacer which are generated when the force is 
applied to a panel from the exterior are shown in drawing 173. This result to a spraying consistency 
is 2 150 pieces/mm. Below, it is easy to generate unevenness to force application, and is 2 300 
pieces/mm. Above, it is easy to generate unevenness to hauling. Therefore, a spraying consistency is 
2 150-300 pieces/mm. It is the optimal. 

[0209] By the production process of a liquid crystal display panel, an ionicity impurity may be 
incorporated or the ion eluted from the ion and orientation film which are contained in liquid crystal, 
a projection formation ingredient, a sealant, etc. may mix into a liquid crystal panel. If ion mixes into 
a liquid crystal panel, in order for the specific resistance of a panel to fall, the effectual electrical 
potential difference impressed to a panel will fall, and it will become the cause which display 
unevenness generates. Moreover, mixing of ion also becomes the cause of generating printing of a 
display on a panel, and leads also to decline in electrical-potential-difference retention further. Thus, 
when ion mixes in a panel, the display quality and dependability of a liquid crystal panel will fall. 
[0210] Therefore, it is desirable to prepare the ion adsorption capacity force in the projection of the 
dielectric formed on the electrode used as a domain regulation means explained in the old example. 
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In order to give the ion adsorption capacity force, there are two approaches. One is irradiating 
ultraviolet rays and another side is adding the ingredient which has the ion adsorption capacity force 
into the ingredient of a projection. If ultraviolet rays are irradiated, since the surface energy of a 
projection formation ingredient will go up, the ion adsorption capacity force is heightened. Surface 
energy gamma is expressed with the sum of polar term gammap of surface energy, and distributed 
term gammad of surface energy. A polar term is based on coulomb electrostatic force, and a 
distributed term is based on the dispersion force of the Van der Waals force. If ultraviolet rays are 
irradiated, cutting of association of the low part of binding energy will break out, and the cut part and 
the oxygen in air will join together. By that cause, surface polarizability increases, a polar term 
becomes large, and surface energy increases. If the degree of polarization increases, ion will become 
that a front face is easy to adsorb. That is, a projection front face comes to have the ion adsorption 
capacity force by irradiating ultraviolet rays. In case ultraviolet rays are irradiated, it is desirable to 
irradiate only a projection alternatively, but since association of a projection formation ingredient 
tends to go out rather than association on the front face of a substrate, even if it irradiates ultraviolet 
rays all over a panel, only a projection comes to have the ion adsorption capacity force. After 
irradiating ultraviolet rays, the perpendicular orientation film is formed. 

[021 1] As an ingredient which has the ion adsorption capacity force, ion exchange resin, a chelating 
agent, a silane coupling agent, silica gel, the alumina, the zeolite, etc. are known. Among these, ion 
exchange resin exchanges ion, and although it supplements with the ion which existed from the 
beginning as an impurity instead, it is not suitable [ ion exchange resin ] for adding into a projection 
formation ingredient in order to emit another ion. Since the ingredient which has the capacity 
supplementary to ion exists in the ingredient which has the chelate organization potency force, 
without emitting another ion, it is desirable to use such an ingredient. As such an ingredient, there 
are crown ether as shows a chemical formula in drawing 173, and cryptand as show a chemical 
formula in drawing 174. Furthermore, it has the capacity supplementary to ion, without inorganic 
materials, such as an alumina and a zeolite, also emitting ion. Therefore, these ingredients are used. 
In addition, since a limitation is in the class of ion adsorbed only with one ion adsorption ingredient, 
it is good to use it combining the ingredient which adsorbs different ion. 

[0212] The result of having formed the projection train whose height the gap between 1.5micro and a 
projection is width of face of 7.5 micrometers, and is 15 micrometers by the positive resist, having 
performed processing which gives various kinds of above-mentioned ion adsorption capacity force, 
and having measured early ion density and the ion density (unit pc) after using it for 200 hours by 
the manufactured panel is shown in drawing 253. In drawing 253, the ultraviolet rays of 1500mJ(s) 
were irradiated in Example C, 0.5 percentage by weight of crown ether was added in Example D, the 
zeolite was added in Example E, and crown ether and a zeolite were added in Example F. In 
addition, the case where processing which gives the ion adsorption capacity force for reference is not 
performed is shown as an example of a comparison. Impressing the 0.1Hz triangular wave of 10V at 
the time of use, the temperature at the time of measurement is 50-degreeC. The initial value of ion 
density is the almost same level irrespective of the existence of this result to ion adsorption capacity 
force processing. However, the ion density of 200 hours after is increasing sharply, when not 
processing, but if it processes, it is understood that there are few increments. 
[0213] Moreover, although printing occurred when the running trial of what irradiated ultraviolet 
rays, and the thing which does not process at all was actually carried out for 500 hours, and not 
processing, printing was not generated in what irradiated ultraviolet rays. Although the configuration 
which forms the near projection pattern of the CF substrate 16 by the black matrix is indicated in the 
40th example, it explains in more detail about this. 

[0214] As mentioned above, if a projection pattern can be formed in the CF substrate 16 using the 
conventional process, since a new process will not be added, the increment in cost for formation of a 
projection pattern can be suppressed to the minimum. The 45th example is an example which forms 
a projection pattern in the CF substrate 16 using the conventional process. Drawing 175 is drawing 
showing the structure of CF substrate of the 45th example. As shown in (1) of drawing 175, in the 
45th example, color filter resin (CF resin) 39R and 39G (otherwise, it is 39B) is formed for every 
pixel on the CF substrate 16. And on it, with suitable ingredients, such as a black matrix, CF resin, 
and other flattening resin, projection turn 50A is formed at a position, and ITO(transparent electrode) 
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12 is formed on it. Although especially the ingredient of a black matrix is not limited, in order to 
form a projection, a certain amount of thickness is required, and it is desirable to use resin, when it is 
taken into consideration. 

[0215] (2) of drawing 175 is drawing showing the modification of CF substrate of the 45th example, 
on the CF substrate 16, is suitable ingredients, such as a black matrix, CF resin, and other flattening 
resin, and forms projection turn SOB at a position. Then, if CF resin 39R and 39G is formed, since 
CF resin laps, the part of a projection will become thick and will be projecting as it is. ITO 
(transparent electrode) 12 is formed in this. 

[0216] A projection can be formed in any location of CF substrate if it is the structure of the 45th 
example. Drawing 176 is drawing showing the panel structure of the 46th example. In the 46th 
example, projection 50 is formed in the part of the joint of the black matrix, Periphery 39R, 39G, and 
39B, i.e., CF resin, of a pixel of the CF substrate 16, 34, and projection 20B is formed in the TFT 
substrate 17 in the middle of this joint. Therefore, in forming the projection which continued on the 
side of the lot which the joint of each pixel counters with the CF substrate 16, i.e., a straight-line-like 
projection pattern, it forms the straight-line-like projection pattern which is parallel to this projection 
pattern near the core of the pixel of a TFT substrate. Moreover, since it becomes a pattern as shown 
in drawing 80 and drawing 81 when forming the projection which continued on all the sides of the 
joint of each pixel with the CF substrate 16, a square drill-like projection is formed near the core of a 
pixel at the TFT substrate 17. 

[0217] If it is the panel structure of the 46th example, various modes are possible for the structure. 
Hereafter, the example of the structure of CF substrate of the 46th example is explained. Drawing 
177 to the drawing 182 is drawing showing the example of structure of CF substrate of the 46th 
example. In (1) of drawing 177, the black matrix (BM) 34 is established between CF resin 39R and 
39G, BM34 is formed more thickly than CF resin, and the ITO electrode 12 is formed on it. The part 
of BM34 is projecting. It is desirable to form BM34 by resin etc. also in this case. 
[0218] In (2) of drawing 177, after forming thin BM34 with a metal etc. on the CF substrate 12 and 
forming a color filter by CF resin 39R and 39G on it, projection 70 is further formed by CF resin 
39R, and the ITO electrode 12 is formed further. In (1) of drawing 178, after forming thin BM34 
with a metal etc. on the CF substrate 12 and forming a color filter by CF resin 39R and 39G on it, 
projection 71 is formed with resin other than BM34 and CF resin, for example, the resin used for 
flattening material, and the ITO electrode 12 is formed further. In this case, flattening material is 
formed like (1) of drawing 177 more thickly than CF resin. 

[0219] In (2) of drawing 178, after forming BM34 for thickness of a projection by resin etc. on the 
CF substrate 12, and forming a color filter by CF resin 39R and 39G so that it may lap with BM34, 
the ITO electrode 12 is formed further. The part of CF resin which laps with BM34 is projecting. In 
(1) of drawing 179, after forming thin BM34 with a metal etc. on the CF substrate 12 and forming 
CF resin 39R on it, CF resin 39G are formed so that it may lap with CF resin 39R, and the ITO 
electrode 12 is formed further. The part with which CF resin laps is projecting. Since there is BM34 
in the part of a projection and light is not passed, which color filter resin may be a top. If it is this 
structure, since a projection can be formed at the process which forms a color filter, a process does 
not increase. 

[0220] By (1) of drawing 177, it forms (2) of drawing 179 so that a part of CF resin 39R and 39G 
may lap with the flattening material 71 . The part to which CF resin laps with the flattening material 
71 is projecting. Thereby, the flattening material 71 can be made thin to a part for the height of a 
projection. The above structure forms an ITO electrode after a projection, and although it is structure 
which has a projection in an electrode, it explains the example which forms a projection by the 
insulating material on an ITO electrode next. 

[0221] In drawing 180, after forming a color filter in the CF substrate 16 by CF resin 39R and 39G, 
the ITO electrode 12 is formed further and a projection is formed by BM34 on it. A process does not 
increase in this case, either. In (1) of drawing 181, after forming thin BM34 in the CF substrate 16, 
the ITO electrode 12 is formed and a color filter is formed by CF resin 39R and 39G on it. CF resin 
39R and 39G is considered as a projection in piles in that case. A process does not increase in this 
case, either. 

[0222] In (2) of drawing 181, after forming thin BM34 in the CF substrate 16, a color filter is formed 
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by CF resin 39R and 39G, the ITO electrode 12 is formed further, and projection 50E is formed by 
flattening material on it. In (1) of drawing 182, after forming the ITO electrode 12 in the CF 
substrate 16, a color filter is formed by CF resin 39R and 39G on it, and a projection is formed by 
BM34. 

[0223] In (2) of drawing 182, after forming thin BM34 in the CF substrate 16, a color filter is formed 
by CF resin 39R and 39G on it, and flattening material 50F front face is made flat. The ITO 
electrode 12 is formed on it, BM34 is formed further, and it considers as a projection. Drawing 183 
and drawing 1 84 are drawings explaining the production process of the color filter (CF) substrate in 
the 47th example. This CF substrate has a projection as a domain regulation means. 
[0224] As shown in (1) of drawing 183, a glass substrate 16 is prepared. Next, as shown in (2), 1.3 
micrometers resin (B resin: CBmade from the Fuji hunt- 7001) 39B* for filters of CF of a negative 
mold for blue is applied on a glass substrate 16. As shown in (3), an B resin is formed in the parts of 
a blue (B) picture element part, the BM section, and projection 20 A by the photolithography method 
which used a photo mask 370 like illustration. Next, as shown in (4), resin (R resin: CRmade from 
the Fuji hunt- 7001) 39R' for filters for red is applied, and R resin is formed in the parts of a red (R) 
picture element part, the BM section, and projection 20 A by the photolithography method which 
used the photo mask 371. Furthermore, as shown in (5), resin (G resin: CGmade from the Fuji hunt- 
7001) 39G' for filters for Green is applied, and G resin is formed in the parts of the Green (G) picture 
element part, the BM section, and projection 20 A by the photolithography method which used the 
photo mask 372. According to the above process, only one layer of three layers of resin of B, G, and 
R laps with BM section and projection 20 A, and the color filter (CF) resin corresponding to each 
picture element part of B, G, and R is formed. The part with which three layers of resin of B, G, and 
R lapped turns into a part for Kurobe which hardly penetrates light. Next, about 1 .5 micrometers 
(Hitachi Chemical make: H.P.-1009) of transparence flattening resin are applied by the spin coater, 
and after carrying out post baking in the oven of 230-degreeC for 1 hour, the ITO film is formed by 
the mask spatter. Next, they are the ultraviolet rays which prebake a black positive resist (Tokyo 
adaptation make : CFPR-BKP) after about 1.0 - 1.5 -micrometer spreading by the spin coater, let CF 
resin pass from the tooth back of a glass substrate 16, and contain the wavelength of 365nm as 
shown in (6) 1000 mJ/cm2 It exposes. Since the permeability of ultraviolet rays is low compared 
with other parts, the part with which three layers of resin of B, G, and R lapped does not reach the 
threshold of exposure. And if negatives are developed with an alkali developer, since the BM section 
34 and projection 20A which were not exposed will be formed, post baking is carried out in the oven 
of 230-degreeC for 1 hour. Furthermore, the perpendicular orientation film 22 is formed and CF 
substrate is completed. 

[0225] Drawing 185 is a sectional view of the liquid crystal panel which stuck the CF substrate 16 
and the TFT substrate 17 which were manufactured as mentioned above, and was completed. The slit 
21 is formed in the TFT substrate 17 as a domain regulation means at the pixel electrode 13, and the 
perpendicular orientation film 22 is formed on it. Reference numbers 40 are a gate protective coat 
and a channel protective coat. In addition, BM34 and the resin, B, G, and R, of three layers have 
lapped with the part to be shaded, and protection- from-light nature is good. Moreover, projection 
20A of the CF substrate 16 and the slit 21 of the TFT substrate 17 divide the orientation of liquid 
crystal, and a good viewing-angle property and a high working speed are obtained. 
[0226] In the 47th example, as explained above, since it is not necessary to perform pattern exposure 
and pattern NINGU can be carried out by tooth-back exposure when forming projection 20 A which 
is the domain regulation means of CF substrate, and BM34, projection 20A and the formation 
process of BM34 become easy, cost is reduced, and the yield improves. In addition, in the 47th 
example, although the pigment-content powder method is used for formation of CF, when forming a 
staining technique and the nonphotosensitivity resist which is making polyimide etc. distribute a 
pigment by etching, it can apply similarly. Moreover, although three layers of CF resin were put on 
projection 20 A and the part of BM34 in the 47th example, two-layer is possible if the wavelength 
and exposure energy of exposure light at the time of tooth-back exposure are chosen suitably. 
[0227] Although the projection which is a domain regulation means was formed in CF substrate 
without pattern NINGU with BM in the 47th example, also when forming only BM, without forming 
a projection, naturally it can apply. A projection is an example which forms BM, without forming by 
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the approach as the 47th example that the 48th example is the same. Drawing 186 is drawing 
explaining the production process of CF substrate in the 48th example, and drawing 187 is drawing 
showing the panel structure of the 48th example. 

[0228] The 48th example forms the BM projection 381 only in the part corresponding to BM for CF 
resin in piles, without putting CF resin on the part corresponding to a projection. Next, without 
carrying out, as shown in (1) of drawing 186, flattening forms the ITO film 12 and applies about 2.0 
micrometers - the 2.5 micrometers of the above-mentioned black positives resist 380 in 
predetermined thickness, for example. By carrying out tooth-back exposure on it, and developing 
negatives, the panel which piled up the BM resist 380 after the BM projection 381 as shown in (2) of 
drawing 186 is obtained. BM is made by both the BM projection 381 and the BM resist 380. 
[0229] A panel as stuck such a CF substrate and a TFT substrate and shown in (1) of drawing 187 is 
manufactured. (2) of drawing 187 is the enlarged drawing of the circular parts of the dotted line of 
(1), and the BM resist 380 touches the TFT substrate 17, and it has specified the distance between 
substrates by both the BM projection 381 and the BM resist 380. That is, the BM projection 381 and 
the BM resist 380 have played the role of a spacer. 

[0230] As explained above, in order for BM to play the role of a spacer, in the 48th example, it is not 
necessary to form a spacer, when it is not necessary to carry out pattern NINGU of the BM and a 
process becomes easy. In addition, although BM was formed in the 48th example, without carrying 
out pattern NINGU by tooth-back exposure using a positive resist, as long as it carries out pattern 
NINGU by the photolithography method, the resist of both a negative mold and a positive type may 
be used. Moreover, since the projection which is a domain regulation means, and work of a spacer 
are naturally carried out even if not black, it is effective also in the 47th example. 
[0231] Next, the example which uses as BM the projection 381 which piled up CF resin in the 48th 
example as it is is explained. Drawing 188 is drawing explaining the production process of CF 
substrate in the 48th example, and drawing 189 is drawing showing the panel structure of the 48th 
example. As shown in (1) of drawing 188, the projection 381 which hardly penetrates three layers of 
light for CF resin in piles into the part of BM is formed. Next, as shown in (2), after applying about 
1.5 micrometers of the above-mentioned transparence flattening resin by the spin coater and carrying 
out postbake by 230-degreeC for 1 hour, the ITO film 12 is formed. Furthermore, as shown in (3), 
about 1.0-1.5 micrometers (SHIPUREI Far East company make: SC-181 1) of positives resist are 
applied, and projection 20A is formed by the photolithography method after prebaking. Since the 
projection 381 which piled up three layers of CF resin of B, G, and R hardly penetrates light, it acts 
as BM. Thus, by sticking the completed CF substrate 16 through the TFT substrate 16 and a spacer 
45, a panel as shown in drawing 189 is completed. 

[0232] Although the 49th example explained the example which forms BM for CF resin in piles 
from the 47th example, the liquid crystal display of VA method which pinches negative-mold liquid 
crystal is a normally black, and the non-picture element part to which an electrical potential 
difference is not impressed hardly penetrates light. Therefore, in the case of a normally white, BM 
which shades a non-picture element part can also use the thing of light transmittance which becomes 
a problem. That is, it can be said that BM should just be to some extent low light transmittance. The 
50th example is an example which simplifies manufacture of CF substrate paying attention to such a 
point, and uses an B resin for one CF resin and a concrete target as BM. This does not produce a 
problem as display quality, either. 

[0233] Drawing 190 is drawing explaining the production process of CF substrate in the 50th 
example, and drawing 191 is drawing showing the panel structure of the 50th example. As shown in 
drawing 190, they are R and G (the Fuji hunt company make: CR-7001, CG-7001) on a glass 
substrate 16. Negative-mold B photopolymer after forming CF resin of two colors (the Fuji hunt 
company make: CB-7001) It applies by the spin coater or the roll coater, and prebakes. Then, they 
are the ultraviolet rays which contain the wavelength of 365nm from the tooth back of a glass 
substrate 16 300 mJ/cm2 It exposes, negatives are developed with an alkali developer (the Fuji hunt 
company make: CD), and postbake is carried out in the oven of 230-degreeC for 1 hour. Then, the 
ITO film is formed and the perpendicular orientation film is formed further. That is, an B resin will 
be formed in addition to the part in which CF resin of R and G is formed. Therefore, an B resin will 
be formed in a part with the need of shading if it is made not to form CF resin of R and G in a part 
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with the need of forming BM and shading. 

[0234] As shown in (1) of drawing 191, B resin 39B is formed in the part of the bus lines 31 and 32 
with the need of shading, and the part of TFT, as BM. In addition, (2) of drawing 191 is drawing 
which expanded the circular parts of the dotted line of (1), and when sticking two substrates for the 
width of face of the CF side protection-from-light section (B resin) 382 shown by the arrow head on 
the width of face of the bus lines 31 and 32 of the TFT substrate 17 like illustration, it can also obtain 
a high numerical aperture by making it the width of face which added margin **. 
[0235] In the 50th example, generally, since the permeability of g of sensitization wavelength, h, and 
i line was B resin >R resin >G resin, it formed the B resin at the end, but if CF resin with high (there 
is little light exposure and it is good) exposure sensibility and CF resin with high sensitization 
wavelength permeability are formed at the end, the resin remainder of the last formation color is hard 
to generate and is effective on the already formed resin. Furthermore, it is also effective to form an 
alignment mark in the Isshiki eye with a pixel pattern using the color (generally [ in the transmitted 
light ] B>R>G) resin which the location alignment mark of an aligner tends to identify. 
[0236] Drawing 192 is drawing showing the structure of CF substrate of the 51st example. In the 
conventional liquid crystal display, BM34 of a metal membrane was formed on the glass substrate 
16, CF resin was formed on it, and the ITO film was further formed on it. On the other hand, in the 
51st example, BM is formed on the ITO film. In the 51st example, like the example explained until 
now, pattern NINGU of the CF resin 39 is carried out, and it is formed on a glass substrate 16. 
Transparence flattening material may be applied if needed. Next, the transparent ITO film 12 is 
formed and a light-shielding film 383 is formed in the part of illustration on it. For example, the 
spatter of about 0.1 micrometers of the ITO film 12 is carried out through a mask, and about 0.1 
micrometers of Cr(s) are formed as a light-shielding film layer on it. Furthermore, on a light- 
shielding film layer, a resist is applied to homogeneity by the methods of application, such as a spin 
coat method, about 1.5 micrometers in thickness, exposure of the pattern of a light-shielding film, 
development, etching, and exfoliation are performed, and a light-shielding film 383 is formed. A 
light-shielding film 383 is conductivity in Cr, and since a touch area with the ITO film 12 is also 
large, it is effective in making low resistance of the ITO film 12 in the whole substrate. In addition, 
formation of the ITO film 12 or a light-shielding film 383 may be performed by what kind of 
approach. For example, if it is the conventional approach, after membrane formation of the ITO film 
12, it will anneal, substrate washing will be performed, Cr film will be formed, but in the 51st 
example, since it becomes possible to perform membrane formation of the ITO film 12 and Cr film 
continuously within 1 equipment and it can reduce washing processes, a process can be simplified. 
Therefore, membrane formation equipments can be reduced and equipment can also be made small. 
[0237] Drawing 193 is drawing showing the modification of CF substrate of the 51st example. In (1) 
of drawing 193, after forming three CF resin and forming another resin 384 in the slot of the 
boundary section of CF resin, the ITO film 12 and a light-shielding film 383 are formed. In (2) of 
drawing 193, like the 50th example explained in drawing 190, after forming two CF resin 39R and 
39G, about 1.5 micrometers of B resins were applied, tooth-back exposure was carried out, negatives 
were developed, and the flat front face was formed. The ITO film 12 and a light-shielding film 383 
are formed on it. If it is this, since the front face of CF layer is flat, an open circuit of the ITO film 
will be lost and resistance of the ITO film 12 in the whole substrate can be further made low. 
[0238] In addition, if the low coloring resin of a reflection factor is used as the resin 384 under a 
light-shielding film 383, or 39B, it is possible for the reflection factor of the protection-from-light 
section to become low, and to carry out reflection of the outdoor daylight of a liquid crystal display 
to low reflection more. Furthermore, if the low coloring resin of permeability is used as the resin 384 
under a light-shielding film 383, or 39B, it is possible for the permeability of the protection-from- 
light section to become low, and to form a liquid crystal display into high contrast. 
[0239] Moreover, since it is not necessary to carry out pattern NINGU when forming CF resin 34B if 
it is the structure of (2) of drawing 193, it becomes unnecessary to use the aligner in which that much 
expensive pattern NINGU is possible, plant-and-equipment investment can be lessened, and cost can 
also be reduced. Drawing 194 is drawing showing the modification of the 51st example, and a spacer 
45 is formed on the light-shielding film formed in the configuration of arbitration after pattern 
NINGU of a resist by mixing the spacer which controls the thickness of a liquid crystal layer 
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beforehand in the resist applied on a light-shielding film. Thereby, the spraying process of a spacer 
becomes unnecessary. 

[0240] Drawing 195 is drawing showing CF substrate of the modification of the 51st example. In 
this example, in the 51st example, when carrying out pattern NINGU of the light- shielding film 383 
and exposing it after forming Cr on the ITO film 12 and applying a resist on it, pattern NINGU also 
of the part of a projection which works as a domain regulation means is carried out together. And 
after performing development and etching, it does not exfoliate but leaves a resist as it is. Thereby, 
the insulating projection 387 which works as a domain regulation means is formed in the CF 
substrate 16. Such a CF substrate is used and the panel of structure as shown in drawing 196 is 
realized. 

[0241] As the 47th example etc. explained, after having applied flattening agents, such as acrylic 
resin, after forming CF layer, and making a front face flat, the electrode 12 of the ITO film was 
formed with the CF substrate 16. However, this process may be skipped for simplification of a 
process. What does not have a layer for such flattening is called CF substrate without topcoat. The 
following problems will be produced if an electrode 12 is formed without topcoat. Since a hollow is 
generated into the part between each CF and an anisotropy is towards a spatter when sputtering of 
the ITO film is carried out, the ITO film will be attached to the part of the hollow between each CF 
to the ITO film being densely attached to the flat part of each CF at base. For this reason, on the ITO 
film attached to the part of a hollow, the bigger clearance than the ITO film of a flat part will have 
opened. 

[0242] For this reason, when applying or printing the perpendicular orientation film on CF substrate, 
the solvent which will be contained in the orientation film by the time it performs PURIKYUA 
(BEKU) after spreading/printing enters into CF layer from the part of a slot. Even if the solvent 
which entered prebakes, after remaining in the interior and assembling it, it comes out, and it makes 
an orientation film front face produce a crater etc. If a crater arises, display unevenness will occur, if 
protection-from-light layers, such as chromium, are prepared in the slot between each CF like the 
51st example — thereby ~ CF layer of the solvent of the orientation film - entering — it can prevent 
now. In the 52nd example explained below, in order to prevent the enter lump by CF layer of the 
solvent of the orientation film, the resin prepared in the slot between each CF is used as a projection. 
[0243] Drawing 254 is drawing showing the manufacture approach of CF substrate of the 
modification of the 51st example. (1) is CF substrate without topcoat, each CF layer of RGB is 
formed, the light-shielding film 34 is formed in the bottom of a boundary part, and, upwards, the 
ITO film 12 for electrodes is formed. POJIFOTOREJISUTO 389 is applied as shown in (2). As 
shown in (3), ultraviolet rays are irradiated from a glass substrate side, and if negatives are 
developed, projection 390 will be formed in the part of a light-shielding film 34 as shown in (4). 
Projection 390 prevents permeation in CF layer of a solvent at the time of spreading of the 
perpendicular orientation film. Furthermore, after being assembled, it functions as projection 20 A by 
the side of CF substrate formed in the boundary of a pixel. 

[0244] In the above, although the panel structure of the liquid crystal display of this invention was 
explained, the application suitable for such a panel is explained. Drawing 197 is the example of the 
product which used the liquid crystal display of this invention, and drawing 198 is drawing showing 
the configuration of this product. As shown in drawing 198, as explained until now, there is the 
screen 1 1 1 in a liquid crystal panel 100, and a viewing-angle property is good, and the image 
displayed also from the big direction to which it inclined the degree of angle can be seen in good 
quality only from a transverse plane, without producing tone reversal by high contrast. Behind the 
liquid crystal panel 100, the transilluminator 1 13 for making the illumination light from the light 
source 1 14 and the light source 114 into the light which illuminates a liquid crystal panel 110 
uniformly is formed. 

[0245] As shown in drawing 197, the part of the display screen 1 10 is pivotable and it can be used 
also as a display of a vertical mold also as a display of a horizontal type with this product according 
to an application. For this reason, it switches whether the switch which detects having leaned 45 
degrees or more is formed, the condition of this switch is detected, and it displays as a display of a 
horizontal type, or it displays as a display of a vertical mold. In order to perform such a switch, the 
device in which read-out of the indicative data from the frame memory for image display is 
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performed from a direction different 90 degrees etc. is required, but since the technique for it is 
known widely, explanation is omitted here. 

[0246] The advantage at the time of applying the liquid crystal display of this invention to such a 
product is explained. In the conventional liquid crystal display, since an angle of visibility was 
narrow, when it was made the big display screen, the angle of visibility to a periphery became large, 
and the problem that a periphery was hard to see had produced it. However, since the display of high 
contrast is in sight also in a big viewing angle as for the liquid crystal display which applied this 
invention, without gradation being reversed, such a problem does not produce it. With a product as 
shown in drawing 197, an angle of visibility becomes large to a periphery with the longer display 
screen. Therefore, although the liquid crystal display was not able to be used for such a product, if it 
is the liquid crystal display of this invention, since the angle of visibility is large, it is fully 
applicable. 

[0247] Although the example explained until now showed the equipment which mainly divides 
orientation into two fields to which bearings differ by a unit of 90 degrees with four fields where 
every 90 degrees of bearings differ, the case where these are applied to this invention is considered. 
Since a viewing-angle property almost good about all the directions is acquired when orientation is 
divided into four fields to which every 90 degrees of bearings differ, especially a problem is not 
produced even if it sets the direction of orientation as any. For example, as the projection pattern 
shown in drawing 46 is shown in (1) of drawing 199 to a screen, when it has arranged, since a 
longitudinal direction and the vertical direction are 80 degrees or more, they rotate the viewing angle 
a display looks good, and especially a problem is not produced even if a projection pattern becomes 
like [ on the right of drawing ]. 

[0248] On the other hand, although the viewing-angle property of the direction which carried out 
orientation division improves when orientation is divided into two fields to which 1 80-degree 
bearings differ, as for a direction which is different 90 degrees in it, a viewing-angle property is 
seldom improved. Therefore, when a viewing-angle property almost equal to a longitudinal direction 
and the vertical direction is required, as shown in (2) of drawing 199, it is desirable to run a 
projection pattern in the direction of slanting on a screen. 

[0249] Next, the production process of the liquid crystal display of this invention is explained 
briefly. Generally, as shown in drawing 200, the washing process 501 of a substrate, the gate 
electrode formation process 502, the layer continuation film formation process 503 of operation, the 
isolation process 504, the protective coat formation process 505, the pixel electrode formation 
process 506, and an assembler are performed in order of 508, but the production process of a liquid 
crystal panel will form the projection formation process 507 after the pixel electrode formation 
process 506, if an insulating projection is formed. 

[0250] As shown in drawing 201, a projection formation process consists of the resist spreading 
process 51 1, the prebaking process 512 which calcinates the applied resist, a projection pattern 
exposure process 513 exposed so that it may leave the part of a projection, a development process 
514 which removes parts other than a projection, and a postbake process 215 which calcinates the 
projection which remained. As the 1st example explained, it is desirable for there to be possibility 
that a resist will react with the orientation film with the orientation film formation process performed 
at a next process, and to calcinate at an elevated temperature to some extent in consideration of it in 
the postbake process 515. In that case, if the cross section of a projection inclines in the shape of 
boiled fish paste, the stability of orientation will also increase. 

[0251] Also when forming a hollow as a domain regulation means, it is carried out at the almost 
same process, but since what is necessary is just to form a pattern which prepares a slit in a pixel 
electrode with the pixel electrode formation process 506 of drawing 200 in forming a slit in an 
electrode, the projection formation process 507 becomes unnecessary. Having been shown in 
drawing 201 can also form a projection pattern by printing, although it is an example in the case of 
forming a projection pattern by the photosensitive resist. Drawing 202 is drawing showing how to 
form a projection pattern in Toppan Printing. As shown in drawing 202, a projection pattern is 
formed in the flexible letterpress 604 made of APR resin, and this is fixed to the front face of the big 
roll 603 called a printing cylinder. A printing cylinder is interlocked with the ANIKKUSU roll 605, a 
doctor roll 606, and the printing stage 602, and is rotated. If the polyimide resin solution for 
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projection formation is dropped on the ANIKKUSU roll 605 by the dispenser 607, it will be 
extended by the doctor roll 606 and the solution which the resin solution developed and developed 
by homogeneity on the ANIKKUSU roll 605 was imprinted by letterpress 604, and was imprinted by 
the heights of letterpress 604 will be imprinted by the substrate 609 on the printing stage 602. Then, 
baking etc. is processed. If various utilization is carried out and the approach of forming a pattern 
minute otherwise by printing can form a projection pattern using them, a projection pattern can be 
formed by low cost. 

[0252] Next, impregnation processing of the liquid crystal to the liquid crystal panel after sticking a 
vertical substrate is explained. Although liquid crystal is poured in after sticking CF substrate and a 
TFT substrate like the assembler of a liquid crystal panel, as drawing 18 explained, LCD of a VA 
mold TFT method has narrow eel thickness, although the time amount of liquid crystal impregnation 
becomes long, in order to prepare a projection, the time amount of liquid crystal impregnation is 
long, and to shorten time amount of liquid crystal impregnation as much as possible is desired. 
[0253] Drawing 203 is drawing showing the configuration of a liquid crystal injection injector. 
Although detailed explanation of this equipment is omitted, the impregnation connector 615 is 
connected to the liquid crystal inlet of a liquid crystal panel 100, and liquid crystal is supplied from 
the liquid crystal degassing pressure tank 614. The exhaust air connector 618 is connected to it and 
coincidence for the exhaust port of liquid crystal, the inside of a liquid crystal panel 100 is 
decompressed with the vacuum pump 620 for exhaust air, and liquid crystal makes it be easy to be 
poured in. The liquid crystal discharged from an exhaust port is separated with a gas by the liquid 
crystal trap 619. 

[0254] In the 1st example, as shown in drawing 18, projection 20 is a straight line-like and was 
running in the direction parallel to the long side of a panel 100. Therefore, the inlet 102 of liquid 
crystal was established in the shorter side of a panel perpendicular to projection 20, and the exhaust 
port 103 was established in the shorter side of that an inlet 102 is formed and the opposite side. As 
shown in (1) of drawing 204, and (2), when similarly the projection 20 is running in the direction 
parallel to the shorter side of a panel 100 by the shape of a straight line, the inlet 102 of liquid crystal 
is established in the long side of a panel perpendicular to projection 20, and, as for an exhaust port 
103, it is desirable to prepare in the long side of that an inlet 102 is formed and the opposite side. 
Moreover, also when projection 20 is zigzag, as the inlet 102 of liquid crystal is established in the 
side of a panel perpendicular to the direction in which projection 20 is prolonged and it is shown in 
drawing 206, it is desirable [ an exhaust port 103 ], as shown in drawing 205 to prepare in the side of 
that an inlet 102 is formed and the opposite side. 

[0255] Here, a poor display will be caused, if air bubbles may mix at the time of impregnation of 
liquid crystal and air bubbles mix. When the liquid crystal and the perpendicular orientation film of a 
negative mold are used, it becomes a black display at the time of no electrical-potential-difference 
impressing, but even if air bubbles mix in liquid crystal, since the part becomes a black display, if it 
remains as it is, mixing of air bubbles cannot be discovered. Therefore, the electrical potential 
difference was impressed to the electrode, and it was made the white display, and was checking that 
air bubbles were not mixing because there is no part of a black display. However, since there was no 
electrode near the inlet of liquid crystal, even if air bubbles were mixed in this part, it was not able to 
discover. Since there is a possibility of it being spread someday and reducing display quality when 
air bubbles are in this part, it is necessary to also discover the air bubbles near an inlet. Then, an 
electrode 120 is formed also near [ inlet 101 ] the outside of a viewing area 121 and the black matrix 
34, and it enables it to detect mixing of air bubbles also in this part with the liquid crystal display of 
this invention, as shown in drawing 207. 

[0256] Since the liquid crystal display of projection and become depressed and using domain 
regulation means, such as slit, VA method does not need to perform rubbing processing as explained 
until now, the contamination in a production process is reduced sharply. Therefore, there is an 
advantage that a part of washing process can be skipped. However, the problem of the resistance to 
contamination over the organic substance being weak compared with the positive type usually used, 
and it being especially weak to polyurethane system resin or the skin, and causing a poor display has 
produced the negative-mold (n mold) liquid crystal to be used. It is considered to be the cause that 
the specific resistance of the liquid crystal with which the poor display was polluted falls. 
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[0257] Then, when it was polyurethane system resin and the skin of what kind of magnitude first, it 
investigated whether it would become a poor display. Drawing 208 is the liquid crystal panel of VA 
method. After forming the perpendicular orientation film in two substrates 16 and 17, some 
polyurethane system resin whose magnitude is about 10 micrometers was put on one substrate, the 
spacer 45 was formed in one side, the sealant 101 was formed in another side, lamination and liquid 
crystal were poured in, and the panel was manufactured. Consequently, polyurethane system resin 
700 extended area by heat and eel thickness (eel gap) formation, and the poor display by liquid 
crystal contamination was accepted in 15 -micrometer angle in 0.5 -2mm centering on breadth and 
polyurethane system resin 700. 

[0258] The magnitude of polyurethane system resin 700 is changed and the result of having 
investigated the contamination area size of liquid crystal is shown in drawing 209. If it is beyond the 
display within 0.3mm angle on a panel and is satisfactory, it is necessary to use magnitude of 
polyurethane system resin below as 5-micrometer angle. This was the same also about the skin. As 
mentioned above, polyurethane system resin and the skin reduce the specific resistance of liquid 
crystal, and it generates a poor display owing to. The amount of mixing of polyurethane system resin 
and the relation of a fall of specific resistance were investigated. Drawing 210 is drawing showing 
the frequency dependent count result of the equal circuit of the liquid crystal pixel which the gate 
shows in drawing 211 supposing the condition of ON. A graph shows change of the effective voltage 
to a frequency in case resistance is 9.1x109, 9.1x1010, 9.1x1011, and 9.1x1012 in the equal circuit 
of a liquid crystal pixel. It turns out that the fall of the resistance of liquid crystal will produce the 
fall of effective voltage from now on. In the l-60Hz frequency range related to an actual display, it 
turns out that the above of a display occurs in the fall of the specific resistance of triple or more 
figures. 

[0259] Drawing 211 and drawing 212 are drawings showing by the time amount of which the charge 
once accumulated supposing the condition that the liquid crystal pixel holds the charge when 
resistance was 9.1x1010, 9.1x101 1, and 9.1x1012 is discharged. In addition, an example in case only 
the orientation film exists is shown as reference. Since the orientation film has strong resistance and 
the time constant is large, it hardly contributes to a discharge phenomenon. Drawing 212 expands 
and shows the part for 0.2 or less s of drawing 211. From now on, when liquid crystal resistance is 
low double or more figures, it will turn out that a black stain begins to appear in 60Hz. 
[0260] The above thing shows becoming a problem if resistance falls figures triple [ 2-] by 
polyurethane system resin or the skin. Next, after putting a phenylurethane into liquid crystal, the 
supersonic wave was applied for 10 seconds, it was left after that, and the specific resistance of a 
supernatant was measured. This result showed that the amount of mixing of polyurethane system 
resin carried out by the mole ratio, and specific resistance carried out a digit extent fall about by 
1/1000. 

[0261] The above thing showed that display unevenness was level which does not produce a 
problem, when making the amount of mixing of polyurethane system resin or the skin or less into 
1/1000 by the mole ratio. In order to make the amount of mixing of polyurethane system resin or the 
skin below into the above level, it is necessary to make into the air cleanliness class corresponding to 
the above-mentioned level suspension level of the polyurethane system resin in the clean room 
which manufactures a liquid crystal panel, or the skin. Furthermore, the process which washes a 
substrate front face with pure water at the front like an assembler is established. 
[0262] In the above, the example of the liquid crystal display panel of VA method which divides the 
orientation of liquid crystal with a domain regulation means was explained. As already explained, 
using a phase contrast film is known as an approach of raising a viewing-angle property. Next, the 
property of the phase contrast film suitable for the liquid crystal display panel of VA method which 
quadrisects the direction of orientation of liquid crystal at an equal rate within 1 pixel as shown in 
drawing 55, and the example of arrangement are explained. 

[0263] Drawing 213 is drawing showing the basic configuration of the liquid crystal panel of VA 
method. As shown in drawing 213, by pinching liquid crystal among the electrodes 12 and 13 
formed on two substrates, a liquid crystal panel is realized and two polarizing plates 1 1 and 15 with 
which an absorption shaft intersects perpendicularly mutually are arranged on both sides. The liquid 
crystal panel used here is a liquid crystal display panel of VA method which the perpendicular 
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orientation film is formed, the liquid crystal which has a negative dielectric constant anisotropy is 
used, and the 180 degrees of the directions of rubbing of the upper substrate 12 and the bottom 
substrate 13 are changed like illustration, and made 45 degrees to the absorption shaft of polarizing 
plates 1 1 and 15. In this equipment, the viewing-angle field which produces tone reversal for 
contrast curves, such as a time of seeing a panel from all bearings to 80 degrees of slant, in drawing 
214 at the time of 8 gradation drives is shown in drawing 215. The contrast in bearing (0 degree, 90 
degrees, 180 degrees, and 270 degrees) is low, and these results show that tone reversal arises in the 
quite large viewing-angle range. 

[0264] As shown in drawing 216, the viewing-angle field which produces tone reversal for a contrast 
curve — it can set to the liquid crystal display which used the liquid crystal panel which consists of 
two liquid crystal substrates 91 and 92 with which the projection pattern as shown in drawing 55 was 
formed ~ in drawing 217 at the time of 8 gradation drives is shown in drawing 218. It can be said 
that this is still insufficient compared with the conventional VA method although improved about 
tone reversal, and it has seldom improved about contrast. 

[0265] These people are Japanese Patent Application No. No. 41926 [ eight to ], Japanese Patent 
Application No. No. 29455 [ nine to ] which sets it as the foundation of priority, and Japanese Patent 
Application No. No. 259872 [ eight to ], and are indicating that a viewing-angle property makes it 
improve by preparing a phase contrast film in the liquid crystal display of VA method in which 
orientation division is carried out by rubbing. However, about the case where orientation division is 
carried out to the slit of a projection, a hollow, and a pixel electrode, reference is not made at all. 
[0266] The conditions in the case of improving further the viewing-angle property in the liquid 
crystal display of VA method which was made to carry out orientation division within each pixel by 
the slit prepared in the projection, the hollow, and the electrode hereafter by preparing a phase 
contrast film are explained. First, the phase contrast film used in this invention is explained with 
reference to drawing 219. it is shown in drawing 219 — as — the refractive index of film plane 
inboard — nx — the refractive index of ny and the thickness direction — nz ** — the phase contrast 
film used in this invention when it carries out — nx and ny >=nz Relation is realized. 
[0267] Here, it is nx >ny =nz. It is called the phase contrast film which has optically uniaxial 
[ forward ] for the phase contrast film with which relation is realized optically in a film plane, and 
this film is only henceforth called a forward optically uniaxial film. A refractive index nx and ny The 
direction of the larger one is called a lagging axis inside, in this case, nx >ny it is — since — x 
directions are called a lagging axis. If thickness of a phase contrast film is set to d, the retardation of 
R=(nx-ny) d will be produced in field inboard by passing this forward optically uniaxial film. 
Henceforth, when it is called the retardation of a forward optically uniaxial film, the retardation of 
field inboard shall be pointed out. 

[0268] Moreover, nx =ny >nz It is called the phase contrast film which has optically uniaxial 
[ negative ] for the phase contrast film with which relation is realized optically in the direction of a 
normal of a film plane, and this film is only henceforth called a negative optically uniaxial film. If 
thickness of a phase contrast film is set to d, the retardation of R=(nx+ny) (/2-nz) d will be produced 
in the thickness direction by passing this negative optically uniaxial film. Henceforth, when it is 
called the retardation of a negative optically uniaxial film, the retardation of the thickness direction 
shall be pointed out. 

[0269] Furthermore, nx >ny >nz The phase contrast film with which relation is realized is called 
phase contrast film which has biaxial nature, and this film is only henceforth called a biaxial nature 
film, in this case, nx >ny it is — since ~ x directions are called a lagging axis. When thickness of a 
phase contrast film is set to d, the retardation of d (nx-ny) (at however, the time of nx >ny) and the 
thickness direction of a film of the retardation of film plane inboard is d (/(nx+ny)2-nz). 
[0270] Drawing 220 is drawing showing the configuration of the liquid crystal display of the 52nd 
example of this invention. A color filter and a common electrode (solid electrode) are formed in the 
side which faces the liquid crystal of one CF substrate of substrates 91 and 92, and the TFT 
component, the bus line, and the pixel electrode are formed in the side which faces the liquid crystal 
of the TFT substrate of another side. A perpendicular orientation ingredient is applied by 
decalcomania and the perpendicular orientation film is formed in the side which faces the liquid 
crystal of substrates 91 and 92 by calcinating by 180-degreeC. On the perpendicular orientation film, 
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the protective material made from positive type sensitization is applied with a spin coat, and the 
projection pattern shown in drawing 55 is formed of Puri **-KU, exposure, and postbake. 
[0271] Substrates 91 and 92 enclose the liquid crystal ingredient which is stuck through a spacer 
with a diameter of 3.5 micrometers and has a negative dielectric constant isomerism, and are using it 
as the liquid crystal panel. As shown in drawing 220, two substrates 91 and 92 with which the liquid 
crystal display of the 52nd example constitutes the 1st polarizing plate 11, the 1st forward optically 
uniaxial film 94, and a liquid crystal panel, the 2nd forward optically uniaxial film 94, and the 2nd 
polarizing plate 15 are arranged at this sequence. In addition, the absorption shaft of the 1st 
polarizing plate 1 1 and the lagging axis of the 1st forward optically uniaxial film 94 cross at right 
angles, and the lagging axis of the 2nd forward optically uniaxial film 94 is arranged so that it may 
intersect perpendicularly with the absorption shaft of the 2nd polarizing plate 15. 
[0272] the 52nd example — setting — retardation R0 of the 1st and 2nd forward optically uniaxial 
films 94 Rl The viewing-angle field where tone reversal produces the ** contrast curve at the time 
of being referred to as HOnm, respectively in drawing 221 at the time of 8 gradation drives is shown 
in drawing 222. As compared with Fig. 217 and 218, the range where high contrast is acquired stops 
having produced breadth and tone reversal in all the range sharply, and the viewing-angle property 
has been sharply improved so that clearly. 

[0273] here — the configuration of drawing 220 — retardation R0 of the 1st and 2nd forward optically 
uniaxial films 94 Rl It was made to change variously and the viewing-angle property was 
investigated. The approach of investigating is R0. Rl Make it change and it sets at the upper right 
(45-degree bearing) of a panel, the upper left (135-degree bearing), the lower left (225-degree 
bearing), and the lower right (315 degrees). It asks for the include angle from which contrast is set to 
10, and is R0. Rl R0 from which the include angle becomes the same value on a coordinate Rl A 
high line chart, such as having connected the point with the line, is shown in drawing 223. In 
addition, the contour-line graph of the upper right of a panel, the upper left, the lower left, and the 
lower right was the same. Since this used the projection pattern shown in drawing 55, it is considered 
to be because for four fields depended comparatively to be equal by orientation. 
[0274] R0 from which the include angle from which contrast becomes 10 in the bearing (45 degrees, 
135 degrees, 225 degrees, and 315 degrees) is 39 degrees in drawing 217, and the include angle from 
which contrast is set to 10 becomes 39 degrees or more in drawing 223 Rl In combination, it can be 
said that it is about the effectiveness which used the phase contrast film, in drawing 223, the include 
angle from which contrast is set to 10 becomes 39 degrees or more ~ R0 Rl It is a time of the 
following conditions being fulfilled. 

[0275] Rl <=450 nm-RO and RO-250 nm<=Rl <=R - 0+250nm and 0 <-R0 0 <=R1 [ and ] - 
retardation deltan-d of a liquid crystal cell is changed in the practical range, and a twist angle is 
further changed in 0 degree - 90 degrees again — making — the same — R0 Rl As a result of 
searching for optimum conditions, it was checked that it is not different from the above-mentioned 
conditions. 

[0276] Drawing 224 is drawing showing the configuration of the liquid crystal display of the 53rd 
example of this invention. As for differing from the 52nd example, the forward optically uniaxial 
film, the 1st and the 2nd, 94 of two sheets is arranged between the 1st polarizing plate 1 1 and liquid 
crystal panel, and the forward optically uniaxial film 94 of two sheets is the point that the lagging 
axis is arranged so that the absorption shaft of the 1st polarizing plate 1 1 and the lagging axis of the 
2nd forward optically uniaxial film which intersects perpendicularly mutually and adjoins the 1st 
polarizing plate 1 1 may cross at right angles. 

[0277] the 53rd example - setting - phase contrast R0 and Rl of the 1st and 2nd forward optically 
uniaxial films 94 The viewing-angle field where tone reversal produces the ** contrast curve at the 
time of being referred to as 1 lOnm and 270nm, respectively in drawing 225 at the time of 8 
gradation drives is shown in drawing 226. As compared with Fig. 217 and 218, the range which 
breadth and tone reversal produce sharply was also sharply reduced for the range where high contrast 
is acquired, and the viewing-angle property has been sharply improved so that clearly. 
[0278] the 52nd example — the same — the configuration of drawing 224 — retardation R0 of the 1st 
and 2nd forward optically uniaxial films 94 Rl The result of having changed variously and having 
investigated the viewing-angle property is shown in drawing 227. the include angle from which the 
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property shown in drawing 227 is the same as drawing 223, and contrast is set to 10 — R0 Rl a 
coordinate top — it is — etc. — it considers as a high line chart. It is R0 that the include angle from 
which contrast is set to 10 will become 39 degrees or more from now on. Rl It is a time of the 
following conditions being fulfilled. 
[0279] 

K=2R0+280nm of 2R0-170 nm<=R, Rl <=-R0 / 2+800nm, and 0 <=R0 And even if it changes 
retardation deltan-d of a liquid crystal cell in the practical range and changed the twist angle in 0 
degree - 90 degrees further also in 0 <=R1 and the 53rd example, it checked that it was not different 
from the above-mentioned conditions. 

[0280] Drawing 228 is drawing showing the configuration of the liquid crystal display of the 54th 
example of this invention. Differing from the 52nd example is the point that arrange the 1st negative 
optically uniaxial film 95 between a liquid crystal panel and the 1st polarizing plate 11, and it 
arranges the 2nd negative optically uniaxial film 95 between a liquid crystal panel and the 2nd 
polarizing plate 15. 

[0281] the 54th example — setting ~ the 52nd example — the same — the configuration of drawing 
228 — retardation R0 of the thickness direction of the 1st and 2nd negative optically uniaxial films 
95 Rl The result of having changed variously and having investigated the viewing-angle property is 
shown in drawing 229. the include angle from which the property shown in drawing 229 is the same 
as drawing 223, and contrast is set to 10 - R0 Rl a coordinate top - it is - etc. — it considers as a 
high line chart. It is R0 that the include angle from which contrast is set to 10 will become 39 
degrees or more from now on. Rl It is a time of the following conditions being fulfilled. 
[0282] R0+R — also in the 54th example, retardation deltan-d of a liquid crystal cell was changed in 
the practical range, and l<=500nm of relation between deltan-d and the upper limit of optimum 
conditions was investigated here. The result is shown in drawing 230. When deltan-d of a liquid 
crystal cell is set to RLC from this, the optimum conditions of the sum of the retardation of a 
Gentlemen phase reference film are less than [ 1.7xRLC+50nm ]. 

[0283] Moreover, although this condition was a property about contrast, optimum conditions were 
similarly examined about tone reversal, the case of contrast ~ the same — the configuration of 
drawing 228 - it is - retardation R0 of the thickness direction of the 1st and 2nd negative optically 
uniaxial films 95 Rl the include angle which is changed variously and produces tone reversal ~ 
asking — R0 Rl a coordinate top — it is — etc. — it is drawing 23 which was considered as the high 
line chart. The include angle which produces tone reversal in drawing 218 is 52 degrees. R0 from 
which the include angle which tone reversal produces in drawing 231 becomes 52 degrees or more 
On the conditions of Rl, it can be said that it is about the effectiveness of a phase contrast film about 
tone reversal, in drawing 231, the include angle which tone reversal produces becomes 52 degrees or 
more ~ R0 Rl ******** — ft is a time of the following conditions being fulfilled. 
[0284] R0+R1 <=345nm, next retardation deltan-d of a liquid crystal cell were changed in the 
practical range, and the relation between deltan-d and the upper limit of optimum conditions was 
investigated. The result is shown in drawing 232. Almost more fixed [ the upper limit of optimum 
conditions / without being based on deltan-d of a liquid crystal cell ] than this, the optimum 
conditions of the sum of the retardation of a Gentlemen phase reference film are 350nm or less. 
[0285] As for the include angle from which contrast is set to 10, it is desirable that it is 50 degrees or 
more, and when it takes into consideration also about deltan-d of tone reversal or a practical liquid 
crystal cell, as for the sum of the retardation of a Gentlemen phase reference film, it is desirable that 
it is [ 30nm or more ] 270nm or less. Moreover, as a result of changing a twist angle in 0 to 90 
degrees and investigating it similarly, it turned out that there is no change in optimum conditions. 
[0286] The 55th example removes one side of the 1st and 2nd negative optically uniaxial films 95 in 
the configuration of the liquid crystal display of the 54th example of drawing 228. In the 55th 
example, the viewing-angle field where tone reversal produces the ** contrast curve at the time of 
setting the retardation of the negative optically uniaxial film 95 of one sheet to 200nm in drawing 
233 at the time of 8 gradation drives is shown in drawing 234. As compared with Fig. 217 and 218, 
the range which breadth and tone reversal produce sharply was also sharply reduced for the range 
where high contrast is acquired, and the viewing-angle property has been sharply improved so that 
clearly. Moreover, although the optimum conditions from which contrast is set to 10, and the 
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optimum conditions about tone reversal were examined, it turned out that what is necessary is just to 
use negative 1 axial film of one sheet which has a retardation equivalent to the sum of the retardation 
of negative 1 axial film of the 54th example. 

[0287] It was the example which uses the 58th example combining forward 1 axial film and negative 
1 axial film from the 56th example, and although there were various kinds of modifications about the 
approach of arrangement, it turned out that the configuration shown in the 58th example from the 
56th example is effective. Drawing 235 is drawing showing the configuration of the liquid crystal 
display of the 56th example of this invention. Differing from the 52nd example is a point which uses 
the negative 1 axial film 95 instead of the 1st forward 1 axial film 94 arranged between a liquid 
crystal panel and the 1st polarizing plate 11. 

[0288] It sets in the 56th example and is the retardation R0 of the film plane inboard of the forward 
optically uniaxial film 94. Retardation Rl of the thickness direction of 150nm and the negative 
optically uniaxial film 95 The viewing-angle field where tone reversal produces the ** contrast curve 
at the time of being referred to as 1 50nm in drawing 236 at the time of 8 gradation drives is shown in 
drawing 237. As compared with Fig. 217 and 218, the range which breadth and tone reversal 
produce sharply was also sharply reduced for the range where high contrast is acquired, and the 
viewing-angle property has been sharply improved so that clearly. 

[0289] The 56th example also examined optimum conditions about contrast. The optimum 
conditions about contrast are shown in drawing 238. The contents shown in drawing 238 are the 
same as drawing 223. Drawing 239 is drawing showing the configuration of the liquid crystal display 
of the 57th example of this invention, differing from the 52nd example is a point which has arranged 
the forward 1 axial film 94 between a liquid crystal panel and the 1 st polarizing plate 1 1 , and has 
arranged the 1 axial film 95 negative to it being alike between this forward 1 axial film 94 and the 
1 st polarizing plate 1 1 . The lagging axis of the forward optically uniaxial film 94 is arranged so that 
it may intersect perpendicularly with the absorption shaft of the 1st polarizing plate 1 1 . 
[0290] It sets in the 57th example and is the retardation R0 of the film plane inboard of the forward 
optically uniaxial film 94. Retardation Rl of the thickness direction of 50nm and the negative 
optically uniaxial film 95 The viewing-angle field where tone reversal produces the ** contrast curve 
at the time of being referred to as 200nm in drawing 240 at the time of 8 gradation drives is shown in 
drawing 241. As compared with Fig. 217 and 218, the range which breadth and tone reversal 
produce sharply was also sharply reduced for the range where high contrast is acquired, and the 
viewing-angle property has been sharply improved so that clearly. 

[0291] The 57th example also examined optimum conditions about contrast. The optimum 
conditions about contrast are shown in drawing 242. The contents shown in drawing 242 are the 
same as drawing 223. Drawing 243 is drawing showing the configuration of the liquid crystal display 
of the 58th example of this invention, differing from the 52nd example is a point which has arranged 
the negative 1 axial film 95 between a liquid crystal panel and the 1st polarizing plate 11, and has 
arranged the 1 axial film 94 forward to it being alike between this negative 1 axial film 95 and the 
1st polarizing plate 11. The lagging axis of the forward optically uniaxial film 94 is arranged so that 
it may intersect perpendicularly with the absorption shaft of the 1st polarizing plate 11. 
[0292] It sets in the 58th example and is the retardation Rl of the film plane inboard of the forward 
optically uniaxial film 94. Retardation R0 of the thickness direction of 150nm and the negative 
optically uniaxial film 95 The viewing-angle field where tone reversal produces the ** contrast curve 
at the time of being referred to as 150nm in drawing 244 at the time of 8 gradation drives is shown in 
drawing 245. As compared with Fig. 217 and 218, the range which breadth and tone reversal 
produce sharply was also sharply reduced for the range where high contrast is acquired, and the 
viewing-angle property has been sharply improved so that clearly. 

[0293] The 58th example also examined optimum conditions about contrast. The optimum 
conditions about contrast are shown in drawing 246. The contents shown in drawing 246 are the 
same as drawing 223. Drawing 247 is drawing showing the configuration of the liquid crystal display 
of the 59th example of this invention. Differing from the 52nd example is nz about the refractive 
index of nx, ny, and the thickness direction in the refractive index of field inboard between a liquid 
crystal panel and the 1st polarizing plate 1 1 . When it carries out, it is the point that arrange the phase 
contrast film 96 which has the relation of nx and ny >=nz, and the forward 1 axial film 94 between a 
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liquid crystal panel and the 2nd polarizing plate 1 5 is removed. The x axis of the phase contrast film 
96 is arranged so that it may intersect perpendicularly with the absorption shaft of the 1st polarizing 
plate 11. 

[0294] It sets in the 59th example and is a lagging axis, i.e., nx >ny, about the x axis of the phase 
contrast film 96. The viewing-angle field where tone reversal produces the ** contrast curve at the 
time of carrying out and setting the retardation RYZ of 55nm and the thickness direction to 190nm 
for the retardation of film plane inboard in drawing 248 at the time of 8 gradation drives is shown in 
drawing 249. As compared with Fig. 217 and 218, the range which breadth and tone reversal 
produce sharply was also sharply reduced for the range where high contrast is acquired, and the 
viewing-angle property has been sharply improved so that clearly. 

[0295] Here, it is defined as RXZ=(nx-nz) d and RYZ=(ny-nz) d. Also in the 59th example, RXZ 
and RYZ were variously changed about contrast and optimum conditions were examined. The 
optimum conditions about contrast are shown in drawing 250. the contents shown in drawing 250 — 
R0 Rl It is the same except corresponding to RXZ and RYZ, respectively. It is a time of the 
following conditions being fulfilled about RXZ and RYZ that the include angle from which contrast 
is set to 10 becomes 39 degrees or more from these results. 

[0296] It is the retardation of R0 and the thickness direction about the retardation of the field inboard 
of RXZ-250 nm<=RYZ<=RXZ+150nm, RYZ<=-RXZ+1000nm, 0 <=RYZ, and the 0 <=RXZ phase 
contrast film 96 Rl When it carries out, it is R0 =(nx-ny) d=RXZ-RYZ. -- (at the time of nx >=ny) 
R0 =(ny-nx) d=RYZ-RXZ -- (at the time of ny >=tix) > 

Since the relation between Rl =(nx+ny) (/2-nz) d= (RXZ+RYZ) / 2 is realized, the optimum 
conditions about RXZ and RYZ are rewritten as follows. 

[0297] It is desirable for the phase contrast in R0 <=250nm and Rl <=500nm, i.e., a field, to arrange 
so that it may intersect perpendicularly with the absorption shaft of the polarizing plate with which 
the lagging axis of a biaxial nature phase contrast film adjoins [ the phase contrast of 250nm or less 
and the thickness direction ] by 500nm or less. As a result of changing retardation deltan-d of a 
liquid crystal cell in the practical range and investigating the relation between deltan-d and the upper 
limit of optimum conditions, it turned out that it is always 250nm or less, without basing the 
optimum conditions of the retardation of field inboard on deltan-d of a liquid crystal cell. On the 
other hand, it depends for the optimum conditions of the phase contrast of the thickness direction on 
deltan-d of a liquid crystal cell. The result of having investigated the relation between deltan-d of a 
liquid crystal cell and the upper limit of the optimal range of the retardation of the thickness 
direction is shown in drawing 25 1 . When the optimum conditions of the retardation of the thickness 
direction set deltan-d of a liquid crystal cell to RLC from this, it is less than [ 1.7xRLC+50nm ]. 
[0298] In addition, optimum conditions were similarly investigated with the configuration of 
drawing 247 about the configuration which has arranged two or more phase contrast films 96 at least 
to one side between one liquid crystal panel side, the 1st polarizing plate 1 1 of both sides, or the 2nd 
polarizing plate 15. Consequently, it turned out that the case where the retardation of the field 
inboard of the Gentlemen phase reference film 96 is 250nm or less, respectively, and the sum of the 
retardation of the thickness direction of the Gentlemen phase reference film 96 is less than 
[ 1.7xRLC+50nm ] is optimum conditions. 

[0299] Moreover, although the twist angle was changed in 0 degree - 90 degrees and optimum 
conditions were investigated similarly, each optimum conditions did not change. As a film 96, a 
forward optically uniaxial film (nx >ny =nz), a negative optically uniaxial film (nx =ny > nz), and an 
optically biaxial film (nx >ny > nz) can be considered, and independent or the case where it uses 
combining each is possible in the either. 

[0300] As mentioned above, although the conditions of the optimal phase contrast film in the case of 
preparing a projection train in the side which faces the liquid crystal of two substrates which 
constitute a liquid crystal panel, and carrying out orientation division within a pixel were explained, 
also when carrying out orientation division to the slit of a hollow or a pixel electrode, a viewing- 
angle property can be improved on the same conditions. Moreover, the polarizing plate in this 
specification is described as an ideal polarizing plate. Therefore, the retardation (the phase contrast 
of the thickness direction is usually about 50nm) of what it should compound with the retardation 
which the phase contrast film of this invention has, and should be treated which the film (TAC film) 
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which is used with the configuration of an actual polarizing plate, and which protects a polarizer has 
is obvious. 

[0301] That is, although arrangement of a phase contrast film can be seemingly lost by making a 
TAC film possess the conditions in this invention, it cannot be overemphasized that a TAC film acts 
on the phase contrast film to which this invention should be added, and an EQC in this case. As 
mentioned above, although the example of this invention was explained, otherwise to this invention, 
various kinds of deformation is possible, and there may be various kinds of modifications according 
to the liquid crystal display which especially applies a projection pattern, a configuration, etc. 
[0302] As mentioned above, although the example which applied this invention to the TFT mold 
liquid crystal display was explained, this invention is applicable also to liquid crystal displays other 
than this. For example, it can apply also to not TFT but LCD of an MOS-FET method used as a 
reflective mold, and the method which used diodes, such as an MIM component, as an active 
element, and can apply to what uses an amorphous silicon also by the TFT method, and both which 
use polish recon. Moreover, it is applicable not only to LCD of a transparency mold but a reflective 
mold and plasma addressing. 
[0303] 

[Effect of the Invention] Although the conventional TN mold LCD had the narrow viewing-angle 
range, the IPS mold LCD which improved the viewing-angle property did not have an enough speed 
of response and the trouble of being unable to use it was shown in the movie display, if this 
invention is applied, while solving these problems and having the viewing-angle property of the IPS 
mold LCD, LCD of a speed of response which endures the TN mold LCD is realizable. And since it 
is realizable only by establishing a projection or a hollow in each substrate, it is easily realizable also 
in respect of manufacture. And the required rubbing process and a washing-after rubbing process 
become unnecessary with conventional TN mold and a conventional IPS mold. Since these processes 
had become the cause which produces poor orientation, it is effective in raising the dependability of 
the yield or a product. 

[0304] Furthermore, a viewing-angle property is sharply improvable by using a phase contrast film 
on conditions which were explained. It becomes high contrast with a large angle of visibility, and 
stops especially, also producing tone reversal on the optimal conditions. 
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http ://www4 . ipdl .ncipi . go j p/cgi-bin/tran_web_cgi_ejj e 



10/4/2006 



JP,1 1-242225,A [CLAIMS] Page 1 of 14 



Drawings are not display able due to the volume of the data (more than 200 drawings). 
* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 
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3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A dielectric constant anisotropy pinches negative liquid crystal between the 1st [ which 
performed perpendicular orientation processing to the substrate front face ], and 2nd two substrates. 
In the liquid crystal display of the orientation which it becomes almost level when the orientation of 
said liquid crystal impresses a predetermined electrical potential difference almost perpendicularly at 
the time of no electrical -potential-difference impressing, and becomes slanting when an electrical 
potential difference smaller than said predetermined electrical potential difference is impressed It has 
the 1 st domain regulation means which regulates the direction of orientation where said liquid crystal 
becomes slanting when it is prepared in said 1st substrate and an electrical potential difference 
smaller than said predetermined electrical potential difference is impressed. The 1st domain 
regulation means is formed in said 1st substrate, and it has the 1st structure which makes a slant face 
a part of contact surface with said liquid crystal of said 1st substrate, this — at the time of no 
electrical-potential-difference impressing The liquid crystal near [ said ] a slant face is a liquid 
crystal display characterized by the direction of orientation of surrounding liquid crystal being 
determined by the direction of orientation at the time of no electrical-potential-difference impressing 
the liquid crystal near [ said ] a slant face when carrying out orientation almost at right angles to the 
slant face concerned and changing from electrical-potential-difference the condition of not 
impressing to an electrical-potential-difference impression condition. 

[Claim 2] It is the liquid crystal display which has the projection to which it is a liquid crystal 
display according to claim 1, and said 1st structure projects to the direction of the layer of said liquid 
crystal. 

[Claim 3] It is the liquid crystal display which is the dielectric with which it is a liquid crystal 
display according to claim 2, and said projection was prepared on the electrode of said 1st substrate. 
[Claim 4] It is the liquid crystal display which is a liquid crystal display according to claim 2, and is 
the projection train of two or more shape of a straight line from which the pixel electrode is formed 
in said 2nd substrate, and said projection was arranged in parallel in the predetermined pitch. 
[Claim 5] It is the liquid crystal display arranged so that it is a liquid crystal display according to 
claim 4, and it may pass through the core of said pixel electrode, when said predetermined pitch is 
the same as the array pitch of said pixel electrode, said projection is prolonged in parallel with the 
side of said pixel electrode and it sees from the field of said substrate. 

[Claim 6] It is the liquid crystal display which is a liquid crystal display according to claim 2, and is 
the punctiform projection which the pixel electrode is formed in said 2nd substrate, and was prepared 
so that said projection might counter the core of said pixel electrode. 

[Claim 7] It is the liquid crystal display which has the hollow where it is a liquid crystal display 
according to claim 1, and said 1st structure was dented to the layer of said liquid crystal. 
[Claim 8] It is the liquid crystal display which is a liquid crystal display according to claim 7, and 
has a slant face corresponding to [ said 1st structure is prepared in the bottom of the 1st electrode of 
said 1st substrate, and ] said hollow in said 1st electrode. 

[Claim 9] The liquid crystal display with which it is a liquid crystal display according to claim 7, the 
slit which functions on the 1st electrode of said 1st substrate as said 1st domain regulation means is 
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prepared, and said hollow and said slit are arranged by turns. 

[Claim 10] It is the liquid crystal display which has the hollow where it is a liquid crystal display 
according to claim 1, and said 1st structure was dented with the projection which projected to the 
layer of said liquid crystal. 

[Claim 1 1] It is the liquid crystal display with which it is a liquid crystal display according to claim 
10, and said projection and hollow are arranged in parallel in the predetermined pitch by turns. 
[Claim 12] The surface ratio within each pixel of said slant face [ in / it is a liquid crystal display 
according to claim 1, and / said 1st substrate ] is a liquid crystal display which is 50 or less %. 
[Claim 13] A liquid crystal display equipped with the 2nd domain regulation means which regulates 
the direction of orientation where said liquid crystal becomes slanting when it is a liquid crystal 
display according to claim 1, and is prepared in said 2nd substrate and an electrical potential 
difference smaller than said predetermined electrical potential difference is impressed. 
[Claim 14] It is the liquid crystal display which has the projection to which it is a liquid crystal 
display according to claim 13, and is the 2nd structure which said 2nd domain regulation means is 
formed in said 2nd substrate, and makes a slant face a part of contact surface with said liquid crystal 
of said 2nd substrate, and said 1st and 2nd structures projected to the layer of said liquid crystal. 
[Claim 15] It is the liquid crystal display which has the hollow where it is a liquid crystal display 
according to claim 13, and is the 2nd structure which said 2nd domain regulation means is formed in 
said 2nd substrate, and makes a slant face a part of contact surface with said liquid crystal of said 
2nd substrate, and said 1st and 2nd structures became depressed to the layer of said liquid crystal. 
[Claim 16] It is the liquid crystal display which has the hollow where another side was dented to the 
layer of said liquid crystal by being a liquid crystal display according to claim 13, and said 2nd 
domain regulation means being formed in said 2nd substrate, and being the 2nd structure which 
makes a slant face a part of contact surface with said liquid crystal of said 2nd substrate, and one side 
of said 1st and 2nd structures having the projection which projected to the layer of said liquid crystal. 

[Claim 17] It is the liquid crystal display which has the projection to which it is a liquid crystal 

display according to claim 13, said 2nd domain regulation means is the slit prepared in the electrode 

on said 2nd substrate, and said 1st structure projected to the layer of said liquid crystal. 

[Claim 18] It is the liquid crystal display which has the hollow where it is a liquid crystal display 

according to claim 13, said 2nd domain regulation means is the slit prepared in the electrode on said 

2nd substrate, and said 1st structure was dented to the layer of said liquid crystal. 

[Claim 19] It is the liquid crystal display with which it is a liquid crystal display according to claim 

13, and is the 2nd structure which said 2nd domain regulation means is formed in said 2nd substrate, 

and makes a slant face a part of contact surface with said liquid crystal of said 2nd substrate, and said 

1st and 2nd structures have the group of a projection and a hollow. 

[Claim 20] It is the liquid crystal display with which said projections and said hollows of a substrate 
which said projection and said hollow of said 1st and 2nd substrates counter the part of large spacing 
mutually, and is different in parallel approach, and are arranged by being a liquid crystal display 
according to claim 19, and arranging said projection and said hollow by the spacing ratio of 1 to 3 in 
parallel in each substrate. 

[Claim 21] It is the liquid crystal display which is the slit prepared in the electrode of the 2nd 
structure which has the hollow dented to the layer of said liquid crystal with which said 2nd domain 
regulation means was formed in said 2nd substrate, and said 2nd substrate by being a liquid crystal 
display according to claim 13, and said 1st structure's having the hollow which became depressed to 
the layer of said liquid crystal, and preparing a slit in the 1st electrode of said 1st substrate further. 
[Claim 22] It is the liquid crystal display with which said hollows and said slits of a substrate which 
said said the 1st and 2nd hollows and said slits of a substrate counter the part of large spacing 
mutually, and is different in parallel approach, and are arranged by being a liquid crystal display 
according to claim 21, and arranging said hollow and said slit by the spacing ratio of 1 to 3 in 
parallel in each substrate. 

[Claim 23] It is the liquid crystal display which is the 2nd structure with which are a liquid crystal 
display according to claim 13, and said 2nd domain regulation means is formed in said 2nd substrate, 
and it is made for a part of contact surface with said liquid crystal of said 2nd substrate to turn into a 
slant face. 
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[Claim 24] It is the liquid crystal display which is the dielectric with which it is a liquid crystal 
display according to claim 23, and said 1st and 2nd structures were prepared on the electrode of said 
1st and 2nd substrates. 

[Claim 25] It is the liquid crystal display which is the conductor with which it is a liquid crystal 
display according to claim 23, and said 1st and 2nd structures were prepared on the electrode of said 
1st and 2nd substrates. 

[Claim 26] It is the liquid crystal display which is a liquid crystal display according to claim 23, and 
has a slant face corresponding to [ said 1st and 2nd structures are prepared in the bottom of the 
electrode of said 1st and 2nd substrates, and ] the slant face of said 1st and 2nd structures in said 
electrode. 

[Claim 27] Said 1st and 2nd structures are liquid crystal displays formed also in the part in which it 
is a liquid crystal display according to claim 23, and the pixel of the periphery of the liquid crystal 
display concerned does not exist. 

[Claim 28] It is the liquid crystal display with which it is a liquid crystal display according to claim 
24, and said 1st and 2nd structures are formed by the photosensitive resist. 

[Claim 29] It is the liquid crystal display said whose photosensitive resist it is a liquid crystal display 
according to claim 28, and is a novolak system resist. 

[Claim 30] It is the liquid crystal display with which it is a liquid crystal display according to claim 
28, and baking processing of said photosensitive resist is carried out after pattern formation. 
[Claim 31] It is the liquid crystal display whose electric capacity value of said 1st and 2nd structures 
it is a liquid crystal display according to claim 24, and is a 10 or less times [ of the electric capacity 
value of directly under / of this projection /, or a nearby liquid crystal layer ] value. 
[Claim 32] It is the liquid crystal display whose specific resistance of said 1st and 2nd structures it is 
a liquid crystal display according to claim 24, and is more than the specific resistance of said liquid 
crystal. 

[Claim 33] It is the liquid crystal display which it is a liquid crystal display according to claim 24, 
and said 1st and 2nd structures have the projection projected to the layer of said liquid crystal, and is 
made from the ingredient with which this projection does not pass the light. 
[Claim 34] It is the liquid crystal display which it is a liquid crystal display according to claim 24, 
and said 1st and 2nd structures have the projection projected to the layer of said liquid crystal, and is 
equipped with the hollow where this projection has an inclination in the die-length direction. 
[Claim 35] It is the liquid crystal display with which the projection which is a liquid crystal display 
according to claim 24, and said 1st and 2nd structures have the projection projected to the layer of 
said liquid crystal, and has an inclination in the die-length direction in a part is prepared after this 
projection. 

[Claim 36] It is the liquid crystal display with which it had the projection which is a liquid crystal 
display according to claim 24, and projected said 1st and 2nd structures to the layer of said liquid 
crystal, and the center of this projection is dented. 

[Claim 37] It is the liquid crystal display with which it is a liquid crystal display according to claim 
24, said 1st and 2nd structures have the projection projected to the layer of said liquid crystal, and 
this projection has many holes where the depth to near is very small on the front face of said 
electrode. 

[Claim 38] It is the liquid crystal display with which it is a liquid crystal display according to claim 
24, and said 1st and 2nd structures have the ion adsorption capacity force. 
[Claim 39] It is the liquid crystal display currently formed with the ingredient with which it is a 
liquid crystal display according to claim 38, and the ingredient with which said 1st and 2nd 
structures have the ion adsorption capacity force was added. 

[Claim 40] It is the liquid crystal display characterized by performing surface treatment for being a 
liquid crystal display according to claim 24, and said 1st and 2nd structures having the projection 
projected to the layer of said liquid crystal, and making formation of the perpendicular orientation 
film easy in the front face of this projection. 

[Claim 41] It is the liquid crystal display which is the processing to which it is a liquid crystal 
display according to claim 40, and said surface treatment forms irregularity in the front face of said 
projection. 

[Claim 42] It is the liquid crystal display which is a liquid crystal display according to claim 40, and 
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is the processing to which said projection is made from the photosensitive resist, and said surface 
treatment irradiates ultraviolet rays on the front face of said projection. 

[Claim 43] It is the liquid crystal display currently made from the ingredient with which it is a liquid 
crystal display according to claim 40, and, as for said projection, the particle was distributed. 
[Claim 44] The liquid crystal display with which it is a liquid crystal display according to claim 40, 
and the silane system coupling agent is applied to the front face of said projection. 
[Claim 45] It is the liquid crystal display with which it is a liquid crystal display according to claim 
24, and said 1st and 2nd structures are formed of printing. 

[Claim 46] The diameter of the spherical spacer which it is a liquid crystal display according to 
claim 24, and said 1st and 2nd structures have the projection projected to the layer of said liquid 
crystal, and specifies the thickness of said liquid crystal is a liquid crystal display which is the value 
which subtracted the height of said projection from the value of a request of said liquid crystal layer. 
[Claim 47] It is a liquid crystal display according to claim 46, the range of the rate of the area 
occupied to the screen of said projection is 1/10 to 1/2, said spherical spacer has 0.3 -micrometer 
particle size distribution from the standard deviation of 0.10 micrometers, and it is 2 300 pieces/mm 
from 150. Liquid crystal display currently sprinkled by the consistency. 

[Claim 48] A degree of hardness is higher than said spherical spacer, and the ingredient which is a 
liquid crystal display according to claim 46, and forms said projection is a liquid crystal display with 
a large elastic modulus. 

[Claim 49] It is the liquid crystal display which has the layer which is a liquid crystal display 
according to claim 24, and by which said 1st and 2nd structures were formed in the part and 
coincidence of at least everything but the liquid crystal display concerned. 

[Claim 50] The structure by the side of the TFT substrate with which it is a liquid crystal display 
according to claim 49, and an active element is formed among said 1st and 2nd structures is a liquid 
crystal display which has the layer which insulates an active element or a bus line. 
[Claim 51] It is the liquid crystal display formed with the ingredient are a liquid crystal display 
according to claim 49, and the structure by the side of the color filter substrate which counters the 
side in which an active element is formed among said 1st and 2nd structures is the projection which 
projected in said liquid crystal layer, and same as a black matrix for this projection to shade the part 
of between the pixel electrode prepared on the substrate of said two upper and lower sides, and bus 
lines, or an active element. 

[Claim 52] Said projection is a liquid crystal display with which it is a liquid crystal display 
according to claim 51, the structure by the side of the color filter substrate which counters the side in 
which an active element is formed among said 1st and 2nd structures is the projection which 
projected in said liquid crystal layer, and a part of charge [ at least ] of color filter formation material 
laps mutually, and it is formed. 

[Claim 53] It is the liquid crystal display which it is a liquid crystal display according to claim 51, 
and the structure by the side of the color filter substrate which counters the side in which an active 
element is formed among said 1st and 2nd structures is the projection which projected in said liquid 
crystal layer, and said projection uses as a mask the part to which a part of charge [ at least ] of color 
filter formation material lapped mutually, and is formed corresponding to this ******** 
[Claim 54] It is the liquid crystal display with which it is a liquid crystal display according to claim 
51, the structure by the side of the color filter substrate which counters the side in which an active 
element is formed among said 1st and 2nd structures is the projection which projected in said liquid 
crystal layer, the electrode by the side of said color filter substrate is directly formed on the color 
filter, and said projection is formed in the boundary part of said color filter on said electrode. 
[Claim 55] The liquid crystal display which is a liquid crystal display according to claim 23, and is 
further equipped with the projection prepared in the periphery of each pixel. 

[Claim 56] The projection which is a liquid crystal display according to claim 55, and was prepared 
in the periphery of each of said pixel is a liquid crystal display currently made from the protection- 
from-light member. 

[Claim 57] The projection which is a liquid crystal display according to claim 55 or 56, and was 
prepared in the periphery of each of said pixel is a liquid crystal display which specifies spacing 
between said two substrates. 

[Claim 58] The projection which is a liquid crystal display given in any 1 term of claims 55-57, and 
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was prepared in the periphery of each of said pixel is a liquid crystal display formed in a part of 
periphery of each pixel. 

[Claim 59] It is the liquid crystal display with which it is a liquid crystal display according to claim 
23, and one height of said 1st and 2nd structures is the thickness of a request of the layer of said 
liquid crystal, and one side of said 1st and 2nd structures regulates the thickness of the layer of said 
liquid crystal. 

[Claim 60] Said 1st and 2nd structures are liquid crystal displays which are arranged so that it may 
be a liquid crystal display according to claim 23, the sum of the height of said 1st and 2nd structures 
may be the thickness of a request of the layer of said liquid crystal and at least a part may lap, and 
regulate the thickness of the layer of said liquid crystal. 

[Claim 61] It is the liquid crystal display which is the slit to which it is a liquid crystal display 
according to claim 13, and said 2nd domain regulation means was formed in the 2nd electrode of 
said 2nd substrate. 

[Claim 62] It is the liquid crystal display which it is a liquid crystal display according to claim 61, 
and said 2nd electrode is a pixel electrode, and is equipped with the electrical installation part to 
which this pixel electrode connects electrically two or more partial electrodes divided to the slit, and 
this partial electrode. 

[Claim 63] It is the liquid crystal display with which it is a liquid crystal display according to claim 
62, and said electrical installation part is prepared in the periphery of said pixel electrode. 
[Claim 64] A liquid crystal display equipped with a protection-from-light means to be a liquid 
crystal display according to claim 62, and to shade said a part of electrical installation part [ at 
least ]. 

[Claim 65] The liquid crystal display which is a liquid crystal display according to claim 62, is 
formed in the part of said slit, and is equipped with a projection higher than the front face of said 
pixel electrode, and this projection also commits as said 2nd domain regulation means. 
[Claim 66] It is the train of straight-line-like the projection or hollow where it was a liquid crystal 
display according to claim 13, and said 1st structure is the projection of the shape of a straight line 
arranged in parallel in the predetermined pitch, or the train of a hollow, and said 2nd domain 
regulation means was arranged in parallel in the predetermined pitch, or a slit, and said 
predetermined pitch is a liquid crystal display smaller than the array pitch of a pixel. 
[Claim 67] It is a liquid crystal display according to claim 13. Said 1st structure They are two 
groups, the projection of the shape of a straight line arranged in parallel in the predetermined pitch, 
or the train of a hollow. Said 2nd domain regulation means It is a projection or hollow of the shape 
of a straight line arranged in parallel in the predetermined pitch, or two groups of the train of a slit, 
the directions where the projection of each class is prolonged differ, and said predetermined pitch is 
a liquid crystal display smaller than the array pitch of a pixel. 

[Claim 68] The direction where it is a liquid crystal display according to claim 67, and the bank of 
each class extends is a liquid crystal display different 90 degrees. 

[Claim 69] Are a liquid crystal display according to claim 67, and by projection, when said 2nd 
domain regulation means is a projection or a slit, said 1st structure The projection of said 1st 
structure of one group, the projection of said 2nd structure, or a slit It is the liquid crystal display 
sufficiently smaller than the condition that half-pitch gap ****** of said predetermined pitch is 
carried out, and the projection of said 1st structure of the group of another side, the projection of said 
2nd structure, or a slit counters to said predetermined pitch by which amount gap ****** is carried 
out. 

[Claim 70] It is the liquid crystal display said whose predetermined pitch it is a liquid crystal display 
given in any 1 term of claims 66-69, and is 1 for an integer of the array pitch of said pixel. 
[Claim 71] It is the liquid crystal display which said 2nd domain regulation means arranges in 
parallel two or more projections, hollows, or slits which were crooked in zigzag in the predetermined 
cycle in a predetermined pitch, and is formed by being a liquid crystal display according to claim 13, 
and said 1st structure's arranging in parallel two or more projections or the hollow crooked in zigzag 
in the predetermined cycle in a predetermined pitch, and forming it. 

[Claim 72] It is the liquid crystal display with which it is a liquid crystal display according to claim 
71, and a pixel electrode has the configuration crooked in zigzag and with which the configuration of 
said 1st structure and said 2nd domain regulation means is equivalent to the configuration of said 
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pixel electrode. 

[Claim 73] It is the liquid crystal display which has the configuration crooked in the zigzag 
corresponding to [ are a liquid crystal display according to claim 72, and ] the configuration of said 
pixel electrode in some [ at least ] bus lines. 

[Claim 74] The display electrode of the train which it is a liquid crystal display according to claim 
71, and a pixel electrode is a square mostly, and adjoins is a liquid crystal display which the array 
pitch of this pixel electrode shifts 1/2, and is arranged. 

[Claim 75] It is the liquid crystal display with which it is a liquid crystal display according to claim 
74, and the data bus line has extended in zigzag along with the edge of a pixel electrode. 
[Claim 76] It is the liquid crystal display said whose predetermined pitch it is a liquid crystal display 
according to claim 71, and is 1 for an integer of the array pitch of said pixel. 

[Claim 77] It is the liquid crystal display said whose predetermined cycle it is a liquid crystal display 
according to claim 76, and is 1 for an integer of the array pitch of said pixel. 
[Claim 78] The projection of said 1st structure, the projection of said 2nd structure, or a slit is a 
liquid crystal display with which half-pitch gap ****** of said predetermined pitch is carried out 
when it is a liquid crystal display given in any 1 term of claims 66, 67, and 71 and said 1st structure 
is [ said 2nd domain regulation means ] a projection or a slit in a projection. 

[Claim 79] It is the liquid crystal display with said 1st structure are a liquid crystal display given in 
any 1 term of claims 66, 67, and 71, and sufficiently smaller than the condition that the projection of 
said 1st structure, the projection of said 2nd structure, or a slit counters when said 2nd domain 
regulation means is a projection or a slit in a projection to said predetermined pitch by which amount 
gap ****** i s carried out. 

[Claim 80] The hollow of said 1st structure and the hollow of said 2nd structure are a liquid crystal 
display with which half-pitch gap ****** Q f said predetermined pitch is carried out when it is a 
liquid crystal display given in claims 66 and 67 or any 1 term of 71 and said 1st structure is [ said 
2nd domain regulation means ] a hollow in a hollow. 

[Claim 81] It is the liquid crystal display with which it is a liquid crystal display given in claims 66 
and 67 or any 1 term of 71, and said 1st structure is arranged so that the hollow of said 1st structure, 
the projection of said 2nd structure, or a slit may counter when said 2nd domain regulation means is 
a projection or a slit in a hollow. 

[Claim 82] The liquid crystal inlet for pouring in said liquid crystal between the substrates of said 
two upper and lower sides, when it is a liquid crystal display given in claims 66 and 67 or any 1 term 
of 71 and said 1st and 2nd structures are the trains of the projection arranged in parallel is a liquid 
crystal display arranged in the side of the liquid crystal display [ perpendicular to the direction in 
which said projection is prolonged ] concerned. 

[Claim 83] The liquid crystal display with which it is a liquid crystal display according to claim 82, 
and the exhaust port which discharges a gas or said liquid crystal from between [ of said two upper 
and lower sides ] substrates when pouring in said liquid crystal between the substrates of said two 
upper and lower sides is arranged in the side of the opposite side of the side in which said liquid 
crystal inlet is established. 

[Claim 84] The liquid crystal display with which it is a liquid crystal display according to claim 82, 

and the electrode which is not related to a display in order to impress an electrical potential 

difference to said liquid crystal at the part of said liquid crystal inlet is prepared. 

[Claim 85] It is the liquid crystal display which is the punctiform projection arranged so that it may 

be a liquid crystal display according to claim 23, said 1st structure may be the projection of the shape 

of a two-dimensional grid (matrix) and said 2nd structure may counter the core of the field 

surrounded by the projection of the two-dimensional shape of said grid. 

[Claim 86] It is a liquid crystal display according to claim 85, and the pitch of one [ at least ] 

direction of the projection of the two-dimensional shape of said grid is a liquid crystal display 

smaller than the array pitch of a pixel. 

[Claim 87] It is a liquid crystal display according to claim 85, and the pitch of a projection of the 
two-dimensional shape of said grid is a liquid crystal display equal to the array of a pixel. 
[Claim 88] It is the liquid crystal display formed by being a liquid crystal display according to claim 
87, and preparing the projection of the two-dimensional shape of said grid in the boundary section of 
the pixel electrode of the TFT substrate with which an active element is formed so that said 
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punctiform projection may counter on the color filter substrate which counters said TFT substrate at 
the core of said pixel electrode. 

[Claim 89] It is the liquid crystal display arranged by turns by said the 1st and 2nd structure so that it 
may be a liquid crystal display according to claim 23, said the 1st and 2nd structure may be the 
projection of the rectangle of the analog from which the neighboring die length changes in order and 
the core of said rectangle may be in agreement. 

[Claim 90] It is the liquid crystal display which it is a liquid crystal display according to claim 89, 
and said rectangles are a pixel and an analog, and is arranged by turns so that it may be in agreement 
with the core whose core of said rectangle the die length of the side of the greatest rectangle is 
smaller than the array pitch of a pixel, and is a pixel. 

[Claim 91] A liquid crystal display equipped with an auxiliary domain regulation means to give 
orientation restraining force in the direction which is different from the orientation regulation 
direction of said liquid crystal by the electric field produced outside said display pixel field when it 
is a liquid crystal display according to claim 13, and is prepared in the edge of a display pixel field 
and an electrical potential difference is impressed. 

[Claim 92] It is the liquid crystal display with which it is a liquid crystal display according to claim 
91, and said auxiliary domain regulation means is established near [ edge ] said display pixel field 
along with this a part of edge. 

[Claim 93] It is a liquid crystal display according to claim 23, and said 1st and 2nd domain 
regulation means is a projection, in the edge of each pixel electrode which extends in parallel to the 
longitudinal direction of the train of said projection, the projection nearest to a pixel electrode exists 
in said counterelectrode side by the inside of said pixel electrode, and the projection nearest to a 
pixel electrode exists in said pixel electrode side on the outside of said pixel electrode. 
[Claim 94] It is the liquid crystal display with which it is a liquid crystal display according to claim 
93, and the projection nearest to a pixel electrode is arranged on the bus line on the outside of said 
pixel electrode. 

[Claim 95] a liquid crystal display according to claim 23 ~ it is — said 1st and 2nd domain regulation 
means — the train of a projection — it is — the train of this projection — at least one of the width of 
face of a projection part, spacing during an adjoining projection, and the height of a projection — two 
or more conditions — periodic — winding _.**************„ the liquid crystal display 
characterized by things. 

[Claim 96] Spacing during said adjoining projection is a liquid crystal display with the direction are 
a liquid crystal display according to claim 95, and narrower than the center section of the pixel near 
the bus line. 

[Claim 97] It is a liquid crystal display with the width of face of a projection part, spacing during an 
adjoining projection, and the height of a projection are a liquid crystal display according to claim 95, 
constitute 1 set of pixel groups from two or more pixels, and at least one of the width of face of a 
projection part, spacing during an adjoining projection, and the height of a projection differ in two or 
more pixels of each pixel group, and fixed within each pixel. 

[Claim 98] The liquid crystal display with which it is a liquid crystal display according to claim 97, 
and the thickness of the layer of said liquid crystal in two or more pixels differs. 
[Claim 99] a liquid crystal display according to claim 23 — it is — said 1 st and 2nd domain regulation 
means — the train of a projection — it is — the train of said projection — the tilt angle (taper angle) of 
a side face ~ the projection of two or more different values — periodic — winding ~ 
************** t h e iiq U id crystal display characterized by things. 

[Claim 100] It is a liquid crystal display with the tilt angle of the side face of a projection are a liquid 
crystal display according to claim 99, constitute 1 set of pixel groups from two or more pixels, and 
the tilt angles of the side face of a projection differ in two or more pixels of each pixel group, and 
fixed within each pixel. 

[Claim 101] The liquid crystal display which is a liquid crystal display according to claim 13, and is 
characterized by having CS electrode which forms a pixel electrode and auxiliary capacity in 
accordance with said a part of 1st and 2nd domain regulation means. 

[Claim 102] A liquid crystal display equipped with the protection-from-light pattern which is a liquid 
crystal display according to claim 13, and was prepared in accordance with said 1st and 2nd domain 
regulation means. 
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[Claim 103] It is the liquid crystal display which is the train of a projection of the 2nd of the shape of 
a straight line of a direction which is a liquid crystal display according to claim 13, and said 1st 
structure is the train of a projection of the 1st of the shape of a straight line arranged in parallel in the 
1st predetermined pitch, and is different from said 1st projection by which said 2nd domain 
regulation means was arranged in parallel in the 2nd predetermined pitch, or the train of the slit of an 
electrode. 

[Claim 104] The liquid crystal display with which it is a liquid crystal display according to claim 

103, and the projection or the slit is prepared in the core of the frame when seeing from a direction 
perpendicular to said substrate formed of the train of the train of one the projection of the 1st of said 
1st substrate and said 2nd substrate of said, said 2nd projection, or a slit. 

[Claim 105] It is the liquid crystal display which has a configuration [ **** / when said projection is 
seen from a direction perpendicular to said substrate / are a liquid crystal display according to claim 

104, and / said frame ]. 

[Claim 106] It is the liquid crystal display with which it is a liquid crystal display according to claim 
103, and the train of the train of said 1st projection, said 2nd projection, or a slit lies at right angles. 
[Claim 107] It is the liquid crystal display on which it is a liquid crystal display according to claim 
103, and the thickness for an intersection of the train of said 1st projection and the train of said 2nd 
projection is equal to the thickness of the layer of said liquid crystal, and the amount of this 
intersection functions as a spacer. 

[Claim 108] It is a liquid crystal display according to claim 13. Said 1st structure It is the projection 
of the 1 st of the two-dimensional shape of a matrix of a predetermined array pitch. Said 2nd domain 
regulation means Said the 1st projection, said 2nd projection, or slit is a liquid crystal display with 
which it is the projection of the 2nd of the two-dimensional shape of a matrix of the same array pitch 
as said 1st projection, or the slit of an electrode, and half-pitch gap ****** G f array pitch is 
carried out in the two array directions of said grid, respectively. 

[Claim 109] It is the liquid crystal display which it is a liquid crystal display according to claim 108, 
and the part which said the 1st projection, said 2nd projection, or slit intersects when said the 1st 
projection, said 2nd projection, or slit is seen from a direction perpendicular to a grid is removed by 
turns, and is intermittent. 

[Claim 1 10] It is the liquid crystal display with which it is a liquid crystal display according to claim 
23, and said the 1st and 2nd structure are the bank of the dielectric of the shape of a straight line by 
which two or more arrays were carried out in the predetermined pitch, and some electrodes of said 
the 1st and 2nd substrate are formed only in one side of the slant face of said bank. 
[Claim 1 1 1] It is the liquid crystal display with which it is a liquid crystal display according to claim 
110, and said the 1st and 2nd structure penetrate the light. 

[Claim 1 12] The liquid crystal display with which the slant face in which it is a liquid crystal display 
according to claim 110, and said electrode of said the 1st and 2nd structure is not formed is arranged 
by approaching. 

[Claim 1 13] A dielectric constant anisotropy pinches negative liquid crystal between the 1st [ which 
performed perpendicular orientation processing to the substrate front face ], and 2nd two substrates. 
The orientation of said liquid crystal becomes almost level, when a predetermined electrical potential 
difference is impressed almost perpendicularly at the time of no electrical-potential-difference 
impressing. It is the liquid crystal display of the orientation which becomes slanting when an 
electrical potential difference smaller than said predetermined electrical potential difference is 
impressed. It has 1st and 2nd domain regulation means to regulate the direction of orientation where 
said liquid crystal becomes slanting when it is prepared in said 1st and 2nd substrates and an 
electrical potential difference smaller than said predetermined electrical potential difference is 
impressed. It is the train of the 1st projection or hollow of the shape of a straight line which said 1st 
domain regulation means was formed in said 1st substrate, and was arranged in parallel in the 1st 
predetermined pitch, or a slit. Said 2nd domain regulation means is a liquid crystal display 
characterized by being the train of the 2nd projection or hollow of the shape of a straight line 
prolonged in the different direction from said 1 st domain regulation means which was formed in said 
2nd substrate and arranged in parallel in the 2nd predetermined pitch, or a slit. 
[Claim 114] The liquid crystal display with which it is a liquid crystal display according to claim 
113, and the projection, the hollow, or the slit is prepared in the core of the frame when seeing from 
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a direction perpendicular to said substrate formed of the train of the train of said the 1st projection, 
hollow, or slit, said 2nd projection, a hollow, or a slit. 

[Claim 115] It is the liquid crystal display which has a configuration [ **** / when said projection, a 
hollow, or a slit is seen from a direction perpendicular to said substrate / are a liquid crystal display 
according to claim 114, and / said frame ]. 

[Claim 1 16] It is the liquid crystal display with which it is a liquid crystal display according to claim 
113, and the train of the train of said the 1st projection, hollow, or slit, said 2nd projection, a hollow, 
or a slit lies at right angles. 

[Claim 1 17] A dielectric constant anisotropy pinches negative liquid crystal between the 1st [ which 
performed perpendicular orientation processing to the substrate front face ], and 2nd two substrates. 
The orientation of said liquid crystal becomes almost level, when a predetermined electrical potential 
difference is impressed almost perpendicularly at the time of no electrical-potential-difference 
impressing. It is the liquid crystal display of the orientation which becomes slanting when an 
electrical potential difference smaller than said predetermined electrical potential difference is 
impressed. It has 1st and 2nd domain regulation means to regulate the direction of orientation where 
said liquid crystal becomes slanting when it is prepared in said 1st and 2nd substrates and an 
electrical potential difference smaller than said predetermined electrical potential difference is 
impressed. Two or more projections, hollows, or slits which said 1st domain regulation means was 
formed in said 1st substrate, and were crooked in zigzag in the predetermined cycle It is the train of 
the 1st the projection, hollow, or slit arranged in parallel in the predetermined pitch. Said 2nd 
domain regulation means The liquid crystal display characterized by two or more projections, 
hollows, or slits which were prepared in said 2nd substrate and crooked in zigzag in said 
predetermined cycle being the trains of the 2nd the projection, hollow, or slit arranged in parallel in 
said predetermined pitch. 

[Claim 1 18] It is the liquid crystal display said whose predetermined pitch it is a liquid crystal 
display according to claim 117, and is 1 for an integer of the array pitch of said pixel. 
[Claim 1 19] It is the liquid crystal display said whose predetermined cycle it is a liquid crystal 
display according to claim 117, and is 1 for an integer of the array pitch of said pixel. 
[Claim 120] The train of a projection or hollow of said 1st and 2nd substrates, or a slit is a liquid 
crystal display with which it is a liquid crystal display given in any 1 term of claim 117, and half- 
pitch gap ****** of said predetermined pitch is carried out. 

[Claim 121] A dielectric constant anisotropy pinches negative liquid crystal between the substrates 
of two upper and lower sides which performed perpendicular orientation processing to the front face. 
The orientation of said liquid crystal becomes almost level, when a predetermined electrical potential 
difference is impressed almost perpendicularly at the time of no electrical-potential-difference 
impressing. It is the orientation which becomes slanting when an electrical potential difference 
smaller than said predetermined electrical potential difference is impressed. Either of the slits 
prepared in one [ at least ] front face of the substrate of said two upper and lower sides at the 
projection, the hollow, or the electrode, Or the liquid crystal panel regulated so that the direction 
where the orientation of said liquid crystal becomes slanting may come in two or more directions in 
each pixel, when it has the domain regulation means which consists of those combination and an 
electrical potential difference smaller than said predetermined electrical potential difference is 
impressed, The 1st and the 2nd polarizing plate which have been arranged at the both sides of said 
liquid crystal panel so that a mutual absorption shaft may intersect perpendicularly, The liquid 
crystal display characterized by having in a field the phase contrast film which has optically uniaxial 
[ forward ] optically at least one sheet at least at one side between said one liquid crystal panel side, 
or said the 1st or said 2nd polarizing plate of both sides. 

[Claim 122] A dielectric constant anisotropy pinches negative liquid crystal between the substrates 
of two upper and lower sides which performed perpendicular orientation processing to the front face. 
The orientation of said liquid crystal becomes almost level, when a predetermined electrical potential 
difference is impressed almost perpendicularly at the time of no electrical-potential-difference 
impressing. It is the orientation which becomes slanting when an electrical potential difference 
smaller than said predetermined electrical potential difference is impressed. Either of the slits 
prepared in one [ at least ] front face of the substrate of said two upper and lower sides at the 
projection, the hollow, or the electrode, Or the liquid crystal panel regulated so that the direction 
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where the orientation of said liquid crystal becomes slanting may come in two or more directions in 
each pixel, when it has the domain regulation means which consists of those combination and an 
electrical potential difference smaller than said predetermined electrical potential difference is 
impressed, The 1st and the 2nd polarizing plate which have been arranged at the both sides of said 
liquid crystal panel so that a mutual absorption shaft may intersect perpendicularly, The liquid 
crystal display characterized by having the phase contrast film which has optically uniaxial 
[ negative ] optically in the thickness direction at least one sheet at least at one side between said one 
liquid crystal panel side, or said the 1st or said 2nd polarizing plate of both sides. 
[Claim 123] A dielectric constant anisotropy pinches negative liquid crystal between the substrates 
of two upper and lower sides which performed perpendicular orientation processing to the front face. 
The orientation of said liquid crystal becomes almost level, when a predetermined electrical potential 
difference is impressed almost perpendicularly at the time of no electrical-potential-difference 
impressing. It is the orientation which becomes slanting when an electrical potential difference 
smaller than said predetermined electrical potential difference is impressed. Either of the slits 
prepared in one [ at least ] front face of the substrate of said two upper and lower sides at the 
projection, the hollow, or the electrode, Or the liquid crystal panel regulated so that the direction 
where the orientation of said liquid crystal becomes slanting may come in two or more directions in 
each pixel, when it has the domain regulation means which consists of those combination and an 
electrical potential difference smaller than said predetermined electrical potential difference is 
impressed, Between the 1st and the 2nd polarizing plate which have been arranged at the both sides 
of said liquid crystal panel so that a mutual absorption shaft may intersect perpendicularly, and said 
liquid crystal panel and said 1st polarizing plate The 1st phase contrast film which has optically 
uniaxial [ forward ] optically in the field established so that the absorption shaft of said 1st polarizing 
plate and a lagging axis might cross at right angles, The liquid crystal display characterized by 
having the 2nd phase contrast film which is prepared between said liquid crystal panel and said 2nd 
polarizing plate, and has optically uniaxial [ negative ] optically in the thickness direction. 
[Claim 124] A dielectric constant anisotropy pinches negative liquid crystal between the substrates 
of two upper and lower sides which performed perpendicular orientation processing to the front face. 
The orientation of said liquid crystal becomes almost level, when a predetermined electrical potential 
difference is impressed almost perpendicularly at the time of no electrical-potential-difference 
impressing. It is the orientation which becomes slanting when an electrical potential difference 
smaller than said predetermined electrical potential difference is impressed. Either of the slits 
prepared in one [ at least ] front face of the substrate of said two upper and lower sides at the 
projection, the hollow, or the electrode, Or the liquid crystal panel regulated so that the direction 
where the orientation of said liquid crystal becomes slanting may come in two or more directions in 
each pixel, when it has the domain regulation means which consists of those combination and an 
electrical potential difference smaller than said predetermined electrical potential difference is 
impressed, Between the 1st and the 2nd polarizing plate which have been arranged at the both sides 
of said liquid crystal panel so that a mutual absorption shaft may intersect perpendicularly, and said 
liquid crystal panel and said 1st polarizing plate The 1st phase contrast film which has optically 
uniaxial [ forward ] optically in the field established so that the absorption shaft of said 1st polarizing 
plate and a lagging axis might cross at right angles, The liquid crystal display characterized by 
having the 2nd phase contrast film with which at least that [ this / 1st ] is prepared between a phase 
reference film and said 1st polarizing plate, and has optically uniaxial [ negative ] optically in the 
thickness direction. 

[Claim 125] A dielectric constant anisotropy pinches negative liquid crystal between the substrates 
of two upper and lower sides which performed perpendicular orientation processing to the front face. 
The orientation of said liquid crystal becomes almost level, when a predetermined electrical potential 
difference is impressed almost perpendicularly at the time of no electrical-potential-difference 
impressing. It is the orientation which becomes slanting when an electrical potential difference 
smaller than said predetermined electrical potential difference is impressed. Either of the slits 
prepared in one [ at least ] front face of the substrate of said two upper and lower sides at the 
projection, the hollow, or the electrode, Or the liquid crystal panel regulated so that the direction 
where the orientation of said liquid crystal becomes slanting may come in two or more directions in 
each pixel, when it has the domain regulation means which consists of those combination and an 
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electrical potential difference smaller than said predetermined electrical potential difference is 
impressed, Between the 1st and the 2nd polarizing plate which have been arranged at the both sides 
of said liquid crystal panel so that a mutual absorption shaft may intersect perpendicularly, and said 
liquid crystal panel and said 1st polarizing plate The 1st phase contrast film which has optically 
uniaxial [ forward ] optically in the field established so that the absorption shaft of said 1st polarizing 
plate and a lagging axis might cross at right angles, The liquid crystal display characterized by 
having the 2nd phase contrast film which is prepared between said liquid crystal panel and said 1st 
phase contrast film, and has optically uniaxial [ negative ] optically in the thickness direction. 
[Claim 126] A dielectric constant anisotropy pinches negative liquid crystal between the substrates 
of two upper and lower sides which performed perpendicular orientation processing to the front face. 
- The orientation of said liquid crystal becomes almost level, when a predetermined electrical potential 
difference is impressed almost perpendicularly at the time of no electrical-potential-difference 
impressing. It is the orientation which becomes slanting when an electrical potential difference 
smaller than said predetermined electrical potential difference is impressed. Either of the slits 
prepared in one [ at least ] front face of the substrate of said two upper and lower sides at the 
projection, the hollow, or the electrode, Or the liquid crystal panel regulated so that the direction 
where the orientation of said liquid crystal becomes slanting may come in two or more directions in 
each pixel, when it has the domain regulation means which consists of those combination and an 
electrical potential difference smaller than said predetermined electrical potential difference is 
impressed, The 1 st and the 2nd polarizing plate which have been arranged at the both sides of said 
liquid crystal panel so that a mutual absorption shaft may intersect perpendicularly, It is arranged at 
least at one side between said one liquid crystal panel side, or said the 1st or said 2nd polarizing plate 
of both sides. It is nz about the refractive index of nx, ny, and the thickness direction in the refractive 
index of field inboard. When it carries out, they are nx and ny >=nz. Liquid crystal display 
characterized by having the phase contrast film of at least one sheet which has relation. 
[Claim 127] A dielectric constant anisotropy pinches negative liquid crystal between the substrates 
of two upper and lower sides which performed perpendicular orientation processing to the front face. 
The orientation of said liquid crystal becomes almost level, when a predetermined electrical potential 
difference is impressed almost perpendicularly at the time of no electrical-potential-difference 
impressing. It is the orientation which becomes slanting when an electrical potential difference 
smaller than said predetermined electrical potential difference is impressed. The liquid crystal panel 
regulated so that the direction where the orientation of said liquid crystal becomes slanting may 
come in two or more directions in each pixel, when an electrical potential difference smaller than 
said predetermined electrical potential difference is impressed, The 1st and the 2nd polarizing plate 
which have been arranged at the both sides of said liquid crystal panel so that a mutual absorption 
shaft may intersect perpendicularly, The liquid crystal display characterized by having in a field the 
phase contrast film which has optically uniaxial [ forward ] optically at least one sheet at least at one 
side between said one liquid crystal panel side, or said the 1st or said 2nd polarizing plate of both 
sides. 

[Claim 128] A dielectric constant anisotropy pinches negative liquid crystal between the substrates 
of two upper and lower sides which performed perpendicular orientation processing to the front face. 
The orientation of said liquid crystal becomes almost level, when a predetermined electrical potential 
difference is impressed almost perpendicularly at the time of no electrical-potential-difference 
impressing. It is the orientation which becomes slanting when an electrical potential difference 
smaller than said predetermined electrical potential difference is impressed. The liquid crystal panel 
regulated so that the direction where the orientation of said liquid crystal becomes slanting may 
come in two or more directions in each pixel, when an electrical potential difference smaller than 
said predetermined electrical potential difference is impressed, The 1st and the 2nd polarizing plate 
which have been arranged at the both sides of said liquid crystal panel so that a mutual absorption 
shaft may intersect perpendicularly, The liquid crystal display characterized by having the phase 
contrast film which has optically uniaxial [ negative ] optically in the thickness direction at least one 
sheet at least at one side between said one liquid crystal panel side, or said the 1 st or said 2nd 
polarizing plate of both sides. 

[Claim 129] A dielectric constant anisotropy pinches negative liquid crystal between the substrates 
of two upper and lower sides which performed perpendicular orientation processing to the substrate 
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front face. The orientation of said liquid crystal becomes almost level, when a predetermined 
electrical potential difference is impressed almost perpendicularly at the time of no electrical- 
potential-difference impressing. It is the liquid crystal display which becomes slanting when an 
electrical potential difference smaller than said predetermined electrical potential difference is 
impressed. One color filter substrate of said two substrates The liquid crystal display characterized 
by having a transparence base material, two or more kinds of color separation filters formed in this 
transparence base material for every field, the transparent electrode formed on this color separation 
filter, and the light-shielding film formed in the location of the arbitration on this transparent 
electrode. 

[Claim 130] A dielectric constant anisotropy pinches negative liquid crystal between the substrates 
of two upper and lower sides which performed perpendicular orientation processing to the substrate 
front face. It is the liquid crystal display which it becomes almost level when the orientation of said 
liquid crystal impresses a predetermined electrical potential difference almost perpendicularly at the 
time of no electrical-potential-difference impressing, and becomes slanting when an electrical 
potential difference smaller than said predetermined electrical potential difference is impressed. Said 
liquid crystal, The liquid crystal display with which the mole ratio of the PORTU ethane resin to this 
liquid crystal and the amount of mixing of the skin is characterized by being 1/1000 or less. 
[Claim 131] Said polyurethane resin and skin which are a liquid crystal display according to claim 
130, and were mixed to said liquid crystal are a liquid crystal display which is less than [ area 
5micrometerx5micrometer ], and is height of 3 micrometers or less. 

[Claim 132] The direction where the orientation of said liquid crystal becomes slanting when an 
electrical potential difference smaller than a predetermined electrical potential difference is 
impressed The process which is the manufacture approach of the substrate for perpendicular 
orientation liquid crystal displays of having the projection which works as a domain regulation 
means to regulate so that it may come in two or more directions in each pixel on a front face, and 
forms a projection after forming an electrode in the front face of the substrate concerned, The 
manufacture approach of the substrate for perpendicular orientation liquid crystal displays 
characterized by equipping the front face of said substrate including the process which performs 
surface treatment for making formation of the perpendicular orientation film easy to the front face of 
this projection, and said projection to which said electrode and surface treatment were performed 
with the process which forms the perpendicular orientation film. 

[Claim 133] The manufacture approach of the substrate for perpendicular orientation liquid crystal 
displays that are the manufacture approach according to claim 132, and irregularity is formed in the 
front face of said projection of plasma ashing processing at the process which performs surface 
treatment to the front face of said projection. 

[Claim 134] The manufacture approach of the substrate for perpendicular orientation liquid crystal 
displays that are the manufacture approach according to claim 132, and irregularity is formed in the 
front face of said projection of ozone ashing processing at the process which performs surface 
treatment to the front face of said projection. 

[Claim 135] The manufacture approach of the substrate for perpendicular orientation liquid crystal 
displays that are the manufacture approach according to claim 132, and irregularity is formed in the 
front face of said projection of brush washing at the process which performs surface preparation to 
the front face of said projection. 

[Claim 136] The manufacture approach of the substrate for perpendicular orientation liquid crystal 
displays that are the manufacture approach according to claim 132, and irregularity is formed in the 
front face of said projection of rubbing processing at the process which performs surface preparation 
to the front face of said projection. 

[Claim 137] The manufacture approach of the substrate for perpendicular orientation liquid crystal 
displays that are the manufacture approach according to claim 132, and ultraviolet rays are irradiated 
by said projection at the process which performs surface treatment to the front face of said 
projection. 

[Claim 138] The manufacture approach of the substrate for perpendicular orientation liquid crystal 
displays which is the manufacture approach according to claim 132, and applies a silane system 
coupling agent to the substrate with which said projection was formed in the front face of said 
projection at the process which performs surface treatment. 
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[Claim 139] The manufacture approach of the substrate for perpendicular orientation liquid crystal 
displays to which are the manufacture approach according to claim 132, and said projection is made 
to foam at the process which performs surface treatment to the front face of said projection. 
[Claim 140] The manufacture approach of the substrate for perpendicular orientation liquid crystal 
displays to which are the manufacture approach according to claim 139, and said projection is made 
to foam by carrying out sudden heating of the substrate with which said projection was formed in the 
front face of said projection at the process which performs surface treatment. 
[Claim 141] The direction where the orientation of said liquid crystal becomes slanting when an 
electrical potential difference smaller than a predetermined electrical potential difference is 
impressed It is the manufacture approach of the substrate for perpendicular orientation liquid crystal 
displays of having the projection which works as a domain regulation means to regulate so that it 
may come in two or more directions in each pixel on a front face. The process which applies the 
molding resin which forms a projection after forming an electrode in the front face of the substrate 
concerned, The manufacture approach of the substrate for perpendicular orientation liquid crystal 
displays characterized by having the process which sprinkles a particle on the front face of said 
molding resin, the process which fabricates said molding resin to a projection, and the process which 
forms the perpendicular orientation film on the front face of said substrate including said electrode 
and said projection. 

[Claim 142] The direction where the orientation of said liquid crystal becomes slanting when an 
electrical potential difference smaller than a predetermined electrical potential difference is 
impressed It is the manufacture approach of the substrate for perpendicular orientation liquid crystal 
displays of having the bank committed as a domain regulation means to regulate so that it may come 
in two or more directions in each pixel on a front face. The process which approaches and forms two 
banks by the photosensitive resist after forming an electrode in the front face of the substrate 
concerned, The manufacture approach of the substrate for perpendicular orientation liquid crystal 
displays characterized by having the process made into the bank where it heated, said two banks 
were united, and the center became depressed, and the process which forms the perpendicular 
orientation film in the front face of said substrate including said electrode and said projection. 
[Claim 143] A dielectric constant anisotropy pinches negative liquid crystal between the substrates 
of two upper and lower sides which performed perpendicular orientation processing to the substrate 
front face. The orientation of said liquid crystal becomes almost level, when a predetermined 
electrical potential difference is impressed almost perpendicularly at the time of no electrical- 
potential-difference impressing. It is used for the liquid crystal display which becomes slanting when 
an electrical potential difference smaller than said predetermined electrical potential difference is 
impressed as one side of said two substrates. It is the manufacture approach of the color filter 
substrate which formed two or more kinds of color separation filters in the transparence base 
material for every field. Said process which carries out pattern NINGU of the two or more color 
separation filters in the color separation filter of a class one by one, and forms them in piles in a 
predetermined part, [ two or more ] On wavelength with the transmission of the process which 
applies a positive type photopolymer, and the part which piled up said two or more color separation 
filters smaller enough than the transmission of the other part, and the beam of light which said 
positive type photopolymer exposes The manufacture approach of the color filter substrate 
characterized by having the process which forms a projection by developing said positive type 
photopolymer after exposing to said positive type photopolymer through said coloring member. 
[Claim 144] The manufacture approach of the color filter substrate which is the manufacture 
approach of a color filter substrate according to claim 143, and is equipped with the process which 
forms a transparent flattening layer after [ said ] forming two or more color separation filters of a 
class. 

[Claim 145] It is the manufacture approach of a color filter substrate that are the manufacture 
approach of a color filter substrate according to claim 144, and said positive type photosensitivity 
resist has protection-from-light nature. 

[Claim 146] A dielectric constant anisotropy pinches negative liquid crystal between the substrates 
of two upper and lower sides which performed perpendicular orientation processing to the substrate 
front face. The orientation of said liquid crystal becomes almost level, when a predetermined 
electrical potential difference is impressed almost perpendicularly at the time of no electrical- 
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potential-difference impressing. It is used for the liquid crystal display which becomes slanting when 
an electrical potential difference smaller than said predetermined electrical potential difference is 
impressed as one side of said two substrates. The process which is the manufacture approach of the 
color filter substrate which formed two or more kinds of color separation filters in the transparence 
base material for every field, and forms two or more kinds of color separation filters for every field 
on a transparence base material, The manufacture approach of the color filter substrate characterized 
by having the process which forms a transparent electrode on said color separation filter, and the 
process which forms a light-shielding film in the location of the arbitration on said transparent 
electrode. 

[Claim 147] At the process which is the manufacture approach of a color filter substrate according to 
claim 146, and forms said light-shielding film The process which applies a photosensitive resist on 
this light-shielding film containing said transparent electrode, The process etched after exposing and 
developing this photosensitive resist according to a predetermined pattern, Said photosensitive resist 
which was equipped with the process which anneals said photosensitive resist left behind on said 
light-shielding film after etching, and was left behind on said light-shielding film is the manufacture 
approach of the color filter substrate which works as an insulating projection. 
[Claim 148] The process which applies a positive type photopolymer on said transparent electrode 
which contains this light-shielding film after the process which is the manufacture approach of a 
color filter substrate according to claim 146, and forms said light-shielding film, The process which 
develops said positive type photopolymer after exposing this positive type photopolymer through 
said light-shielding film, Said photopolymer which was equipped with the process which anneals 
said photopolymer left behind on said light-shielding film after development, and was left behind on 
said light-shielding film is the manufacture approach of the color filter substrate which works as an 
insulating projection. 



[Translation done.] 
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l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing explaining the panel structure and the principle of operation of the TN 
mold LCD. 

[Drawing 2] It is drawing explaining change of the image by the angle of visibility of the TN mold 
LCD. 

[Drawing 3] It is drawing explaining the EPS mold LCD. 

[Drawing 4] It is drawing showing the definition of the coordinate meter in the observation which 
made the IPS mold LCD the example. 

[Drawing 5] It is drawing showing the tone reversal field in the IPS mold LCD. 

[Drawing 6] It is drawing showing the change and tone reversal of gradation in the IPS mold LCD. 

[Drawing 7] It is drawing explaining VA (Vertically aligned) method and its trouble. 

[Drawing 8] It is the explanatory view of rubbing processing. 

[Drawing 9] It is drawing explaining the principle of this invention. 

[Drawing 10] It is drawing explaining generation of the orientation by projection. 

[Drawing 11] It is drawing showing the example of a configuration of a projection. 

[Drawing 12] It is drawing showing the method which realizes liquid crystal orientation of this 

invention. 

[Drawing 13] It is drawing showing the whole liquid crystal panel configuration of the 1st example. 

[Drawing 14] It is drawing showing the panel structure of the 1st example. 

[Drawing 15] It is drawing showing the projection pattern of the 1st example. 

[Drawing 16] It is drawing showing the projection pattern of the periphery in the 1st example. 

[Drawing 17] It is a panel sectional view in the 1st example. 

[Drawing 18] It is drawing showing arrangement of the liquid crystal inlet of the panel of the 1st 
example. 

[Drawing 19] It is drawing showing the actual measurement of the projection configuration of the 1st 
example. 

[Drawing 20] It is drawing showing the speed of response in the 1st example. 

[Drawing 21] It is drawing showing the speed of response in the 1st example. 

[Drawing 22] It is drawing showing the viewing-angle property in the 1st example. 

[Drawing 23] It is drawing showing the viewing-angle property in the 1st example. 

[Drawing 24] It is drawing showing the viewing-angle property in the 1st example. 

[Drawing 25] It is drawing showing the viewing-angle property at the time of using a phase contrast 

film in the 1st example. 

[Drawing 26] It is drawing showing the viewing-angle property at the time of using a phase contrast 
film in the 1st example. 

[Drawing 27] It is drawing explaining generating of the leakage light in a projection part. 
[Drawing 28] It is drawing showing change of the permeability when changing the height of a 
projection in the 1st example. 

[Drawing 29] It is drawing showing change of the contrast when changing the height of a projection 
in the 1st example. 



http ://www4 . ipdl . ncipi . go j p/c gi-bin/tran_web_cgi_ej j e 



10/4/2006 



JP,1 1-242225, A [DESCRIPTION OF DRAWINGS] 



Page 2 of 9 



[Drawing 30] It is drawing showing the relation between the height of a projection in the 1st 
example, and the permeability of confession voice. 

[Drawing 31] It is drawing showing the relation between the height of a projection in the 1st 
example, and the permeability of a black condition. 

[Drawing 32] It is drawing showing the height of a projection in the 1st example, and the relation of 
a contrast ratio. 

[Drawing 33] It is drawing showing the projection pattern of the 2nd example. 

[Drawing 34] It is drawing showing the projection pattern of the 3rd example. 

[Drawing 35] It is drawing showing other examples of the projection pattern of the 3rd example. 

[Drawing 36] It is drawing showing the orientation of the liquid crystal molecule on a projection. 

[Drawing 37] It is drawing showing the projection configuration of the 4th example. 

[Drawing 38] It is drawing showing the panel structure of the 5th example. 

[Drawing 39] It is drawing showing the pixel electrode pattern of the 5th example. 

[Drawing 40] It is drawing showing the example of the orientation distribution in a slit connection. 

[Drawing 41] It is drawing showing a projection in the 5th example, and generating of the domain in 

the slit section. 

[Drawing 42] It is drawing showing the configurations of a projection in the 6th example, and the slit 
of an electrode. 

[Drawing 43] It is drawing showing a projection in the 6th example, and generating of the domain in 
the slit section. 

[Drawing 44] It is drawing showing the top view of the picture element part in the liquid crystal 
display of the 6th example. 

[Drawing 45] It is drawing showing the pixel electrode pattern of the 6th example. 
[Drawing 46] It is the sectional view of the picture element part of the 6th example. 
[Drawing 47] It is drawing showing the viewing-angle property in the 6th example. 
[Drawing 48] It is drawing showing the viewing-angle property in the 6th example. 
[Drawing 49] It is drawing showing the modification of the pixel electrode pattern of the 6th 
example. 

[Drawing 50] It is drawing showing the pixel electrode pattern and structure of the 7th example of 
this invention. 

[Drawing 51] It is drawing showing the top view of the picture element part in the liquid crystal 
display of the 8th example of this invention. 

[Drawing 52] It is the sectional view of the picture element part of the 8th example. 

[Drawing 53] It is drawing explaining the manufacture approach of the TFT substrate in the 8th 

example. 

[Drawing 54] It is drawing explaining the manufacture approach of the TFT substrate in the 8th 
example. 

[Drawing 55] It is drawing showing the projection pattern of the 9th example of this invention. 
[Drawing 56] It is the top view of the picture element part of the 9th example. 
[Drawing 57] It is drawing showing the modification of the projection pattern of the 9th example. 
[Drawing 58] It is drawing showing the effect of the slanting electric field in an electrode edge. 
[Drawing 59] It is drawing showing the problem in the case of using the projection which made 
zigzag crooked. 

[Drawing 60] It is drawing showing the orientation of the electrode edge section in the case of using 
the projection which made zigzag crooked. 

[Drawing 61] When using the projection which made zigzag crooked, it is drawing showing the part 
to which a speed of response falls. 

[Drawing 62] When using the projection which made zigzag crooked, it is the cross section of 
****** to which a speed of response falls. 

[Drawing 63] It is drawing showing the basic configuration of the 10th example of this invention. 
[Drawing 64] It is drawing showing the projection train pattern in the 10th example. 
[Drawing 65] It is the detail drawing of the description part in the 10th example. 
[Drawing 66] It is drawing explaining change of the direction of orientation by the exposure of 
ultraviolet rays. 
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[Drawing 67] It is drawing showing the modification of the 10th example. 

[Drawing 68] It is drawing showing the relation between a desirable edge and a projection. 

[Drawing 69] It is drawing showing the relation between a desirable edge and a hollow. 

[Drawing 70] It is drawing showing desirable straight- line-like array of a projection. 

[Drawing 71] It is drawing showing the projection pattern in the 1 1th example of this invention. 

[Drawing 72] It is drawing showing the example which prepared the projection of discontinuity for 

every pixel. 

[Drawing 73] It is drawing showing the projection pattern in the 12th example of this invention. 

[Drawing 74] It is drawing showing the modification of the 12th example. 

[Drawing 75] It is drawing showing the modification of the 12th example. 

[Drawing 76] It is drawing showing the projection pattern in the 13th example of this invention. 

[Drawing 77] It is the sectional view of the 3rd example. 

[Drawing 78] It is drawing showing an operation and electrode structure of auxiliary capacity. 
[Drawing 79] It is drawing showing the projection pattern and CS electrode of the 14th example of 
this invention. 

[Drawing 80] It is drawing showing the modification of the 14th example. 

[Drawing 81] It is drawing showing the modification of the 14th example. 

[Drawing 82] It is drawing showing the modification of the 14th example. 

[Drawing 83] It is drawing showing the projection pattern of the 15th example of this invention. 

[Drawing 84] It is drawing explaining orientation change of the liquid crystal in the 15th example. 

[Drawing 85] It is drawing showing the viewing-angle property in the 15th example. 

[Drawing 86] It is drawing showing the halftone speed of response of TN method for the speed of 

response of the halftone in the 1 5th example, and a comparison. 

[Drawing 87] It is drawing showing the speed of response of the halftone of other VA methods. 
[Drawing 88] It is drawing showing the modification of the projection pattern of the 15th example. 
[Drawing 89] It is drawing showing the modification of the projection pattern of the 15th example. 
[Drawing 90] It is drawing showing the modification of the projection pattern of the 15th example. 
[Drawing 91] It is drawing showing the modification of the projection pattern of the 15th example. 
[Drawing 92] It is drawing showing the projection structure of the 16th example of this invention. 
[Drawing 93] It is drawing showing the projection pattern of the 16th example. 
[Drawing 94] It is drawing showing the panel structure of the 17th example of this invention. 
[Drawing 95] It is drawing showing the panel structure of the 18th example of this invention. 
[Drawing 96] It is drawing showing the panel structure of the 19th example of this invention. 
[Drawing 97] It is drawing showing the panel structure of the 20th example of this invention. 
[Drawing 98] It is drawing showing the panel structure of the modification of the 20th example. 
[Drawing 99] It is drawing showing the panel structure of the modification of the 20th example. 
[Drawing 100] It is drawing showing the panel structure of the modification of the 20th example. 
[Drawing 101] It is drawing showing the panel structure of the 21st example of this invention. 
[Drawing 102] It is drawing showing the effect on the orientation division by the panel sectional 
view and assembly which have a projection. 

[Drawing 103] It is drawing showing the panel structure of the 22nd example of this invention. 
[Drawing 104] It is drawing showing the panel structure of the 23rd example of this invention. 
[Drawing 105] It is drawing showing the panel structure of the 24th example of this invention. 
[Drawing 106] It is drawing showing the projection pattern adapting the structure of the 24th 
example. 

[Drawing 107] It is drawing showing the panel structure of the 25th example of this invention. 
[Drawing 108] It is drawing showing the structure of the panel which measures the relation between 
a projection gap and a speed of response. 

[Drawing 109] It is drawing showing the relation between a projection gap and a speed of response. 
[Drawing 1 10] It is drawing showing the relation between a projection gap and permeability. 
[Drawing 1 1 1] It is the explanatory view of the principle of operation of the 25th example. 
[Drawing 1 12] It is drawing showing the panel structure of the 26th example of this invention. 
[Drawing 1 13] It is drawing showing the viewing-angle property of the panel of the 26th example. 
[Drawing 1 14] It is drawing showing the usual projection pattern. 



http : / /www4 . ipdl . ncipi . go j p/cgi-bin/tran_web_cgi_ej j e 



10/4/2006 



JP,1 1-242225, A [DESCRIPTION OF DRAWINGS] 



Page 4 of 9 



[Drawing 1 15] It is drawing showing the wavelength dispersion of the optical anisotropy of liquid 
crystal. 

[Drawing 1 16] It is drawing showing the projection pattern of the 27th example of this invention. 
[Drawing 1 17] It is drawing showing the difference by the projection gap of the relation between 
applied voltage and permeability. 

[Drawing 1 18] It is drawing showing the projection pattern of the 28th example of this invention. 

[Drawing 1 19] It is drawing showing the projection pattern of the 29th example of this invention. 

[Drawing 120] It is drawing showing the pixel structure of the 29th example. 

[Drawing 121] It is drawing showing the projection configuration of the 30th example of this 

invention. 

[Drawing 122] It is drawing showing change of the permeability when changing the height of a 
projection. 

[Drawing 123] It is drawing showing change of the contrast when changing the height of a 
projection. 

[Drawing 124] It is drawing showing the relation between the height of a projection, and the 
permeability of confession voice. 

[Drawing 125] It is drawing showing the relation between the height of a projection, and the 
permeability of a black condition. 

[Drawing 126] It is drawing showing the modification of the 30th example. 

[Drawing 127] It is drawing showing the projection configuration of the 31st example of this 

invention. 

[Drawing 128] It is drawing showing the relation of the thickness of the twist angle of the liquid 
crystal panel of VA method, and a liquid crystal layer. 

[Drawing 129] It is drawing showing the relative luminance of a white display of the liquid crystal 
panel of VA method, and the relation of retardation deltand of liquid crystal. 

[Drawing 130] It is drawing showing the square-corrugated length transmission of the liquid crystal 
panel of VA method, and the relation of retardation deltand of liquid crystal. 

[Drawing 13 1] It is drawing showing the gap of the liquid crystal panel of an orientation division VA 
method, and the relation of a speed of response. 

[Drawing 132] It is drawing showing the gap of the liquid crystal panel of an orientation division VA 
method, and the relation of a numerical aperture. 

[Drawing 133] It is drawing showing the panel structure of the 32nd example of this invention. 
[Drawing 134] It is drawing showing the panel structure of the modification of the 32nd example. 
[Drawing 135] It is drawing showing the structure of the TFT substrate of the 33rd example of this 
invention. 

[Drawing 136] It is drawing showing the projection pattern of the 33rd example. 

[Drawing 137] It is drawing showing the panel structure of the 34th example of this invention. 

[Drawing 138] It is drawing showing the projection pattern of the 34th example. 

[Drawing 139] It is drawing showing the manufacture approach of the TFT substrate of the 35th 

example of this invention. 

[Drawing 140] It is drawing showing the structure of the TFT substrate of the modification of the 
35th example. 

[Drawing 141] It is drawing showing the manufacture approach of the TFT substrate of the 36th 
example of this invention. 

[Drawing 142] It is drawing explaining the problem by the dielectric on an electrode. 
[Drawing 143] It is drawing showing the projection structure of the 37th example of this invention. 
[Drawing 144] It is drawing showing the manufacture approach of a projection of the 37th example. 
[Drawing 145] It is drawing showing the projection structure of the 38th example of this invention. 
[Drawing 146] It is drawing showing change of the projection configuration by baking. 
[Drawing 147] It is drawing showing change of the cross-section configuration of the resist by 
burning temperature. 

[Drawing 148] It is drawing showing the relation between line breadth and the cross-section 
configuration of a resist. 

[Drawing 149] It is drawing showing the problem in the situation of a height, and spreading of the 
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orientation film. 

[Drawing 150] It is drawing showing an example of the projection manufacture approach of the 39th 
example of this invention, and the manufactured projection. 

[Drawing 151] It is drawing showing other examples of the projection manufacture approach of the 
39th example. 

[Drawing 152] It is drawing showing other examples of the projection manufacture approach of the 
39th example. 

[Drawing 153] It is the graph which shows reforming by ultraviolet-rays exposure of a resist. 
[Drawing 154] It is drawing showing other examples of the projection manufacture approach of the 
39th example. 

[Drawing 155] It is drawing showing other examples of the projection manufacture approach of the 
39th example. 

[Drawing 156] It is drawing showing other examples of the projection manufacture approach of the 
39th example. 

[Drawing 157] It is drawing showing other examples of the projection manufacture approach of the 
39th example. 

[Drawing 158] It is drawing showing the temperature-change conditions of the approach of drawing 
157. 

[Drawing 159] It is drawing showing other examples of the projection manufacture approach of the 
39th example. 

[Drawing 160] It is drawing showing the panel structure of the conventional example of having a 
black matrix. 

[Drawing 161] It is drawing showing the panel structure of the 40th example of this invention. 
[Drawing 162] It is drawing showing the projection pattern of the 40th example. 
[Drawing 163] It is drawing showing the protection-from-light pattern (black matrix) of the 41st 
example of this invention. 

[Drawing 164] It is the sectional view of the 41st example. 

[Drawing 165] It is drawing showing the pixel and projection pattern of the 42nd example of this 
invention. 

[Drawing 166] It is drawing showing the conventional panel structure where the spacer was formed. 
[Drawing 167] It is drawing showing the panel structure of the 43rd example and modification of 
this invention. 

[Drawing 168] It is drawing showing the panel structure of the modification of the 43rd example. 
[Drawing 169] It is drawing showing the panel structure of the modification of the 43rd example. 
[Drawing 170] It is drawing showing the manufacture approach of the liquid crystal panel of the 44th 
example of this invention. 

[Drawing 171] It is drawing showing the spraying consistency of a spacer and the relation of a eel 
gap to the 44th example. 

[Drawing 172] It is drawing showing the relation of generating of the unevenness when applying the 
spraying consistency and force of a spacer in the liquid crystal panel of the 44th example. 
[Drawing 173] It is drawing showing the chemical formula of the charge of add-in material for 
giving the ion adsorption capacity force to a projection. 

[Drawing 174] It is drawing showing the chemical formula of the charge of add-in material for 
giving the ion adsorption capacity force to a projection. 

[Drawing 175] It is drawing showing the structure of CF substrate of the 45th example of this 
invention. 

[Drawing 176] It is drawing showing the panel structure of the 46th example of this invention. 
[Drawing 177] It is drawing showing the structure of CF substrate of the modification of the 46th 
example. 

[Drawing 178] It is drawing showing other examples of structure of CF substrate of the modification 
of the 46th example. 

[Drawing 179] It is drawing showing other examples of structure of CF substrate of the modification 
of the 46th example. 

[Drawing 180] It is drawing showing other examples of structure of CF substrate of the modification 
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of the 46th example. 

[Drawing 181] It is drawing showing other examples of structure of CF substrate of the modification 
of the 46th example. 

[Drawing 1 82] It is drawing showing other examples of structure of CF substrate of the modification 
of the 46th example. 

[Drawing 1 83] It is drawing showing a projection and the BM formation approach of CF substrate of 
the 47th example of this invention. 

[Drawing 1 84] It is drawing showing a projection and the BM formation approach of CF substrate of 
the 47th example. 

[Drawing 185] It is drawing showing the panel structure of the 47th example. 

[Drawing 186] It is drawing showing the BM manufacture approach of CF substrate of the 48th 

example of this invention. 

[Drawing 187] It is drawing showing the panel structure of the 48th example. 

[Drawing 188] It is drawing showing the manufacture approach of CF substrate of the 49th example 
of this invention. 

[Drawing 189] It is drawing showing the panel structure of the 49th example. 

[Drawing 190] It is drawing showing the manufacture approach of CF substrate of the 50th example 
of this invention. 

[Drawing 191] It is drawing showing the panel structure of the 50th example. 

[Drawing 192] It is drawing showing the structure of CF substrate of the 51st example of this 

invention. 

[Drawing 193] It is drawing showing the modification of the 51st example. 
[Drawing 194] It is drawing showing the modification of the 51st example. 
[Drawing 195] It is drawing showing the modification of the 51st example. 
[Drawing 196] It is drawing showing the modification of the 51st example. 

[Drawing 197] It is drawing showing the display adapting the liquid crystal panel of this invention. 
[Drawing 198] It is drawing showing the configuration of the display in the application of the liquid 
crystal panel of this invention. 

[Drawing 199] It is drawing showing rotation of the projection pattern in the application of the liquid 
crystal panel of this invention. 

[Drawing 200] It is the flow chart which shows the production process of the liquid crystal panel of 
this invention. 

[Drawing 201] It is the flow chart which shows the projection formation process of the liquid crystal 
panel of this invention. 

[Drawing 202] It is drawing showing the configuration of the equipment for forming a projection by 
printing. 

[Drawing 203] It is drawing showing the configuration of a liquid crystal injector. 

[Drawing 204] It is drawing showing the example of arrangement of the inlet to a projection with the 

liquid crystal panel of this invention. 

[Drawing 205] It is drawing showing the example of arrangement of the inlet to a projection with the 
liquid crystal panel of this invention. 

[Drawing 206] It is drawing showing the example of arrangement of the inlet to a projection with the 
liquid crystal panel of this invention. 

[Drawing 207] It is drawing showing the electrode structure near the inlet in the liquid crystal panel 
of this invention. 

[Drawing 208] It is drawing showing generating of the abnormalities in a display when polyurethane 
system resin mixes with the liquid crystal panel of this invention. 

[Drawing 209] It is drawing showing the relation between the magnitude of polyurethane system 
resin, and liquid crystal contamination area size. 

[Drawing 210] It is drawing showing the simulation result which shows the fall of effective voltage 
to the frequency by the difference of specific resistance. 

[Drawing 21 1] It is drawing showing the simulation result of the charging time value of the charge 
by the difference of specific resistance. 

[Drawing 212] It is drawing showing the simulation result of the charging time value of the charge 
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by the difference of specific resistance. 

[Drawing 213] It is drawing showing the configuration of the liquid crystal display of VA method. 
[Drawing 214] It is drawing showing the viewing-angle property of the contrast in the liquid crystal 
display of VA method. 

[Drawing 215] It is drawing showing the viewing-angle field which tone reversal produces in the 
liquid crystal display of VA method. 

[Drawing 216] It is drawing showing the configuration of the display which used new VA method 
panel which has a domain regulation means. 

[Drawing 217] It is drawing showing the viewing-angle property of the contrast in the liquid crystal 
display of new VA method. 

[Drawing 218] It is drawing showing the viewing-angle property of the tone reversal in the liquid 
crystal display of new VA method. 

[Drawing 219] It is drawing explaining the property of a phase contrast film. 

[Drawing 220] It is drawing showing the configuration of the liquid crystal display of the 52nd 

example of this invention. 

[Drawing 221] It is drawing showing the viewing-angle property of the contrast in the liquid crystal 
display of the 52nd example. 

[Drawing 222] It is drawing showing the viewing-angle property of the tone reversal in the liquid 
crystal display of the 52nd example. 

[Drawing 223] It is drawing showing the change to the amount of phase contrast of the include angle 
from which the contrast seen from the slant in the liquid crystal display of the 52nd example 
becomes a predetermined value. 

[Drawing 224] It is drawing showing the configuration of the liquid crystal display of the 53rd 
example of this invention. 

[Drawing 225] It is drawing showing the viewing-angle property of the contrast in the liquid crystal 
display of the 53rd example. 

[Drawing 226] It is drawing showing the viewing-angle property of the tone reversal in the liquid 
crystal display of the 53rd example. 

[Drawing 227] It is drawing showing the change to the amount of phase contrast of the include angle 
from which the contrast seen from the slant in the liquid crystal display of the 53rd example becomes 
a predetermined value. 

[Drawing 228] It is drawing showing the configuration of the liquid crystal display of the 54th 
example of this invention. 

[Drawing 229] It is drawing showing the change to the amount of phase contrast of the include angle 
from which the contrast seen from the slant in the liquid crystal display of the 54th example becomes 
a predetermined value. 

[Drawing 230] It is drawing showing the change to the amount of retardations of the liquid crystal of 
the optimum conditions about the contrast in the liquid crystal display of the 54th example. 
[Drawing 231] It is drawing showing the change to the amount of phase contrast of the marginal 
angle which does not produce tone reversal in the liquid crystal display of the 54th example. 
[Drawing 232] It is drawing showing the change to the amount of retardations of the liquid crystal of 
the optimum conditions about the tone reversal in the liquid crystal display of the 54th example. 
[Drawing 233] It is drawing showing the viewing-angle property of the contrast in the liquid crystal 
display of the 55th example of this invention. 

[Drawing 234] It is drawing showing the viewing-angle property of the tone reversal in the liquid 
crystal display of the 55th example. 

[Drawing 235] It is drawing showing the configuration of the liquid crystal display of the 56th 
example of this invention. 

[Drawing 236] It is drawing showing the viewing-angle property of the contrast in the liquid crystal 
display of the 56th example. 

[Drawing 237] It is drawing showing the viewing-angle property of the tone reversal in the liquid 
crystal display of the 56th example. 

[Drawing 238] It is drawing showing the change to the amount of retardations of the liquid crystal of 
the optimum conditions about the contrast in the liquid crystal display of the 56th example. 
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[Drawing 239] It is drawing showing the configuration of the liquid crystal display of the 57th 
example of this invention. 

[Drawing 240] It is drawing showing the viewing-angle property of the contrast in the liquid crystal 
display of the 57th example. 

[Drawing 241] It is drawing showing the viewing-angle property of the tone reversal in the liquid 
crystal display of the 57th example. 

[Drawing 242] It is drawing showing the change to the amount of retardations of the liquid crystal of 
the optimum conditions about the contrast in the liquid crystal display of the 57th example. 
[Drawing 243] It is drawing showing the configuration of the liquid crystal display of the 58th 
example of this invention. 

[Drawing 244] It is drawing showing the viewing-angle property of the contrast in the liquid crystal 
display of the 58th example. 

[Drawing 245] It is drawing showing the viewing-angle property of the tone reversal in the liquid 
crystal display of the 58th example. 

[Drawing 246] It is drawing showing the change to the amount of retardations of the liquid crystal of 
the optimum conditions about the contrast in the liquid crystal display of the 58th example. 
[Drawing 247] It is drawing showing the configuration of the liquid crystal display of the 59th 
example of this invention. 

[Drawing 248] It is drawing showing the viewing-angle property of the contrast in the liquid crystal 
display of the 59th example. 

[Drawing 249] It is drawing showing the viewing-angle property of the tone reversal in the liquid 
crystal display of the 59th example. 

[Drawing 250] It is drawing showing the change to the amount of retardations of the liquid crystal of 
the optimum conditions about the contrast in the liquid crystal display of the 59th example. 
[Drawing 251] It is drawing showing the change to the amount of retardations of the liquid crystal of 
the optimum conditions about the contrast in the liquid crystal display of the 59th example. 
[Drawing 252] It is drawing showing the measurement result of the property of the liquid crystal 
panel of the 32nd example of this invention. 

[Drawing 253] It is drawing showing change of the ion density when performing processing which 
gives the ion adsorption capacity force to a projection. 

[Drawing 254] It is drawing showing the manufacture approach of the liquid crystal panel of the 
modification of the 5 1st example of this invention. 

[Drawing 255] It is drawing showing the projection pattern and cross-section structure of a 
modification of the 2nd example. 

[Drawing 256] It is drawing showing the projection pattern of the modification of the 2nd example. 
[Drawing 257] It is drawing showing the projection pattern and cross-section structure of a 
modification of the 16th example. 

[Drawing 258] It is drawing showing arrangement of the auxiliary projection in the modification of 
the 10th example. 
[Description of Notations] 
9 - Pixel 

11 1 5 — Polarizing plate 

12 — CF lateral electrode 

13 — Pixel electrode 

14 ~ Liquid crystal molecule 
16 17 — Glass substrate 

18 19 - Electrode 

20, 20 A, 20B — Domain regulation means (projection) 

21 — Domain regulation means (slit) 

22 — Perpendicular orientation film 

23 — Domain regulation means (hollow) 

31 — Gate bus 

32 — Address bus 

33 - TFT 
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34 — Light-shielding film 

35 - CS electrode 

41 — Source 

42 - Drain 
45 — Spacer 



[Translation done.] 



http : //www4 . ipdl .ncipi . go j p/cgi -bin/tran_web_cgi_ej j e 1 0/4/2006 



